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BIONETICS 5516 Nicholson Lane, Kensington, Maryland 20795 301 881-5600

December 9, 1974

Mr. Leonard Appleby, Contracting Officer
Department of Health, Education and Welfare
Public Health Service

Food and Drug Administration, CA-212

5600 Fishers Lane, Room 5C-13

Rockville, Maryland 20852

Reference: Contract FDA 71-268; LBI Project #2446

Dear Mr. Appleby:

Litton Bionetics, Inc., is pleased to submit a report for the referenced
contract entitled "Mutagenicity Screening Studies" for compound FDA 71-50,
Adipic Acid.

Included in this report are the results and raw data of the three tests
conducted: Host-Mediated Assay, Cytogenetic Studies and Dominant Lethal
Assay. Eight (8) copies are being submitted for your review.

Upon completion of the toxicology work an evaluation was made of our results
to those appearing in the literature. In cases where our values were lower,
the toxicology was repeated. In some instances either the Host-Mediated
Assay, Dominant Lethal Assay, and/or Cytogenetic Studies were also repeated
at one or more levels to fulfill the requirements of the contract. In some
cases, the acute and/or subacute assays were involved.

If there are any questions concerning this report, or, if additional informa-
tion is required, please do not hesitate to contact us.

Sincerely,

LITTON BIONETICS, INC.

%ézkﬂgjlﬁk;\
. Robert J. Weir, Ph.D.
Vice President
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I. REPORT

A. Introduction

Litton Bionetics, Inc. (LBI) has investigated the possible
mutagenicity of compounds selected and provided by the Food and Drug Admin- -
istration under Contract 71-268. LBI's investigation utilized the three
mammalian test systems herein described -- Host-Mediated Assay, Cytogenetic
Studies and Dominant Lethal Assay. These tests provide information as to
the types of genetic damage caused by environmental compounds -- pesticides,
chemicals, food additives, drugs and cosmetics.

The Host-Mediated Assay is based upon the assumption that the
action of a mutagen on the genetics of bacteria is similar to that in man.

This is further strengthened by the use of an eukaryotic organism (Saccharomyces

cerevisiae). Since the mutation frequencies are well established for the
indicatér organism, any deviation due to the action of the tes§ compound is
readily detectable. As some compounds are mutagenic in bacteria and not in

the host animé], and vice versa, this test is able to differentiate an action
which may have been due to hosts' ability to detoxify or potentiate a suspected
mutagen. This action is dependent upon the ability of the compound to gain
access to the perifoneal cavity. Coupled with the direct action of the compound
on the indicator organism in vitro, the assay provides a clear insight into
host-mediation of mutagenicity.

Cytogenetics provides a valuable tool for the direct observation
of chromosomal damage in somatic cells. Alteration of the chromosome number
and/or form in somatic cells may be an index of mutation. These studies utilized
examination of bone marrow cells arrested in C-metaphase from rats exposed to the

test compound as compared to positive and negative control animals. If mutational
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changes occur, the types of damage expected due to the action of chemicals
are structural rearrangements, breaks and other forms of damage to the
chromosomal comp1ement of the cells exposed. R

For the in vitro cytogenetic studies, we have a more rapid
and inexpensive means of determining chromosomal damage. This is accom-
plished by observing cells in anaphase. As the chromatids separate and
move along the spindle, aberrations may occur. Chromatids which do not
migrate to the daughter cells may lead to uneven distribution of parts or
of entire chromatids (mitotic nondysjunction). These give rise to "side
arm" bridges which have been interpreted asxpoint stickiness or localized
failures of chromosome duplication point errors. These aberrations (bridges,
pseudochiasmata, multipolar cells, acentric fragments, etc.) are extremely
sensitive indicators of genetic damage.

The Dominant Lethal Test is an accurate and sensitive measure
of the amount and type of fetal wastage which may occur following administration
of a potential mutagen. Dominant lethal mutations are indicators of lethal
genetic lesions. The effects of mutagens on the chromosomal complement of
the spermatozoa of treated males results in alterations of form and number
of chromosomes. Structural rearrangements and aneuploidy may lead to the
7 production'of non-viable zygotes, early and late fetal deaths, abortions and
congenital malformations. In addition, aberrations could Tead to sterility
or reduced reproductive capacity of the F] generation. The action of a mutagen
on specific portions of spermatogenesis is also apparent in this test.

B. Objective H
The purpose of these studies is to determine any mutagenic effect

of the test compound by employing the Host-Mediated Assay, Cytogehetic Studies

[E BIONETICS : ' : 2
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and the Dominant Lethal Assay, both in vivo and in vitro tests are employed

with the cytogenetic and miérobia1 test systems. These tests and their de-
scriptions are referenced in the Appendices A through F.
C. Compound |
| 1. Test Material
Compound FDA 71-50, Adipic Acid, food processing quality,
as supplied by the Food and Drug Administration. '
2. Dosages
The animals employed, the determination of the dosage
levels and the route of administration are contained in the technical dis-
cussion. |
The dosage levels employed for compound FDA 71-50 are

as follows for the Cytogenetic Studies in vivo in rats.

Test 1T Test IIT
Low Level 3.75 mg/kg ——————
Intermediate Leve - 37.5 mg/kg = meeem--
LDsg ' 375.0 mg/kg 5000 mg/kg (acute)
_ 2500 mg/kg (subacute)
Negative Control Saline Saline
Positive Control (TEM*) 0.3 mg/kg 0.3 mg/kg

The dosage levels employed for compound FDA 71-50 are as

follows for the Host-Mediated Assay in vivo in mice.

Test I+ Test II+
Low Level 3.75 mg/kg = —=me---
Intermediate Level 37.5 mg/kg = --=m---
LDs 375.0 mg/kg 5000 mg/kg (acute)
2500 mg/kg (subacute)

Negative Control Saline Saline :
Positive Control (EMS**) 350 mg/kg 350 mg/kg

(DMN***) 100 mg/ kg 100 mg/kg

*  Triethylene Melamine

**  Ethyl Methane Sulfonate

**%* Dimethyl Nitrosamine :
+ These two tests were performed at different time intervals.

B BIONETICS 3
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The dosage leyels employed for compound FDA 71-50 are

as follows for the Dominant Lethal Assay in vivo in rats.

Y
| Test I* Test II°
— _— R —
Low Level , 3.75 mg/kg = memee-- .
Intermediate Level 37.5 mg/kg o emeeee- » .
- LDsg 375.0 mg/kg 5000.0 mg/kg (acute)
: 2500.0 mg/kg (subacute)
Negative Control Saline Saline
—_ Positive Control (TEM*) 0.3 mg/kg 0.3 mg/kg
The in vitro Cytogenetic Studies were performed employ-
- ing three logarithmic dose levels.
Low Level 2.0 mcg/ml
—_ Medium Level 20.0 mcg/ml
High Level 200.0 mcg/m]i
Negative Control Saline
— Positive Control (TEM*) 0.1 mcg/ml
The discussion of this test is contained in the technical
- discussion.
D. Methods
=~ . . .
The protocols employed are explained in Appendices C and D.
— E. Summary
1. Host-Mediated Assay
- This compound produced no significant increases in mutant
frequencies at the dose levels tested with Salmonella TA-1530 and G-46 nor signif-
icant recombinant count increases in the subacute when tested against Saccharomyces
— ~ D3. Tests at acute levels with Saccharomyces D3 produced a dose-response and
indicated the compound was a weak mutagen. The in vitro test were negative.
- 2. Cytogenetics
a. In vivo
The compound produced no detectable significant
—_ aberration of the bone marrow metaphase chromosomes of rats when administered
orally at the dosage levels employed in this study.
o
- *Triethylene Melamine
+These two tests were performed at different time intervals.
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b. In vitro

The compound produced no significant aberration
in the anaphase chromosomes of human tissue culture cells when tested.at the
dosage levels employed in this study.

3. Dominant Lethal
This compound was considered to be non-mutagenic in tais
assay system when used at the dosage levels employed in this study in rats.

F. Results and Discussion

1. Toxicity Data - Test I
a; In vivo

Compound FDA 71-50 was suspended in 0.85% saline
and administered to ten male rats by intubation. The average weight of the
animals was 250 grams and each received a dose of 5000 mg/kg. Five animals
were found dead on day 1 and five on day 2. Necropsy indicated patchy liver
and blood in the intestinal mucosa.

Dose levels of 100, 200, 500, 1000, 2000 and 3000
mg/kg were selected to determine an acute LDSO' The toxicity data is presented
on the LD50 reporting form using the Litchfield-Wilcoxson method.

| The L050 was determined as 940 mg/kg. The LD5 dose
level was derived from the probit line. The dose levels used were LD5 - 375
mg/kg, intermediate - 37.5 mg/kg and low - 3.75. The data on the dose levels,
numbers of animals and necropsy findings are presented in the toxicity data
sheets.
b. In vitro

The compound was suspended in 0.85% saline at the

concentrations listed above. It was introduced into tubes containing WI-38 cells

in a logarithmic phase of growth. The cells were observed for cytopathic effect
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(CPE) and the presence of mitosis at 24 and 48 hours.

No. of Conc.

— | Tube No. Cells mcq/ml CPE  Mitosis
- 1 5%10° 1000 @ +. -
_ 2 . 1000 + .
3 " 800 + -
— 4 " 800 + +
5 " 600 + +
- 6 " 600 + -
_ 7 " | 400 + +
8 " 400 + +
—_ 9 " 200 - +
10 " 200 -t

Since an inhibition of mitosis was observed, a

- closer range of concentrations was employed as follows.
- 1 5 x j0° 400 + +
2 " 400  + +
B 3 200 - +
_ 4 " 200 - +
5 " 100 - +
- 6 " 100 - +
7 " 50 - +
B 8 " 50 - +
- The 200 mcg/ml concentration was used as the high

level, 20 mcg/ml as the intermediate level and 2.0 mcg/ml as the low level.

I~
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c. TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-50

ADIPIC ACID
TEST 1
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TOXICITY DATA
COMPOUND FDA 71-50

Solvent: 0.85% saline .
Dosage Form: Suspension

Animals: Male rats with an average body weight of 250 grams. A1l
animals were observed for 10 days.

Range Finding:

Dose # Dead
mg/ kg # Animals Day of Death and Necropsy
5000 mg/kg 10/10 Day 1 (5) and Day 2 (5):
‘ Patchy liver and blood in
intestinal mucosa.
LDSO:
100 0/5 None
200 0/5 None
500 1/5 Day 4: Patchy liver and blood in
, intestinal mucosa.
1000 3/5 Day 3: Patchy liver and blood in
intestinal mucosa.
2000 4/5 Day 1 (2) and Day 2 (2):
Patchy liver and blood in
intestinal mucosa.
3000 5/5 Day 1 (4) and Day 2 (1):

Patchy liver and blood in
intestinal mucosa.
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LDSO REPORTING PORM USING LITCIFIZLD-VILCOXNON LTHGL
_ OSE EFFECT CURVE FOR Compound FDA 71-50 Adipic Acid
i C3ERxkVED ZXDPZ2CCE . OLE-22:Z20 CC:--Z:'.'...'_
DOSE PROPORTION ! ZERCERT 2=ZRCCZIL ! 22RO 75 {ehiY s
- , i ] . H :
200 0/5 o 0 ; 0 |
500 1/5 I 20 ; 17 : i
p— ° 2 ;
| 1000 3/5 60 \ 55 : :
i ' :
- 2000 | 4/5 80 e 89 : i
. h b
3000 5/5 ; 100 ! 97 ;
— - 'f H
i i i
— .
Total anirals = 25 Total =
- Number Doses, K = 5 (cei)? = 627 ~
s:nimals/Dose = 5 Dacrees oI Freedon, n=k-2= 3
| (CHI)? for n of k-2 =7.81 since --.627 is less chenxn 7.81 .
thereiore cdata not significanctly
— heterogeneous
LDgy = 1800
o LDSO = 940
LD1g = 500
B .876
‘ fLDgg = S__2.77 = _1.90 2.77'= __1.90 2.77 =(1.90)""""= 1.76
/Y N! VYN! vV 10
LDgo x feDg, = (940) (1.76)=1654
— LDsg = (940)/(1.76)=534
"~ fLD3q '
T LDsg and 15/20 Confiience Limits = p (534 € LD, * 165;}= .95
< S 7
7 —xttached should be z plot of the dose-effect curve on log=-zrociz panoer
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2. Host-Mediated Assay - Test I
Compound FDA 71-50 produced no significant increases
in mutant or recombinant frequencies at the dose levels tested with Salmonella

TA-1530 and G-46 and the subacute Saccharomyces D3, respectively. Tests

using Saccharomyces at acute levels showed increased frequencies as well as

a dose-response. It appeared to be a weak mutagen.

The in vitro tests against Saccharomyces D3 and Salmonella

TA-1530 and G-46 were negative.
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EVALUATION SHEET

~ Compound: FDA 71-50 ADIPIC ACID

» In Vivo ]
i . Possible s .
] Indicator Strain In Vitro Low Recoveries Controls Other Commants
{, TA-1530 pos. NC nc OK 1. All doses negative
0 11/6/72 A1l pC
I 1/6/7 AL PC OK 2, See note below*
\ | Al |
[~ AH SANC OK
L SANC
: ~ SAH dose only 4/30/73 s SAHNC 0K
AL SAHPC OK
f}> _ _ SAI
: ‘ SAH
*
s SAH dose run separately - theoretically this should be acceptable since you
[j ' repeated the positive and negative controls and
the results appear consistent with the original test.
{$~
. - G-b46
NC NC OK 1. A1l doses negative
o 11/27/72 Acutes pos. PC- :
TS AL. pc OK
L 12/1/72 S-acutes Al
_ AH SANC OK
: SANC SAPC
SAL
SAI
SAH
03
- NC NC CK 1. Acute doses appear io
10/30 /72 Acutes pos. PC be positive and show
11 /24 /72 S-acutes QL PC OK a dose response,
A; SANC OK 2., 5Acute doses are negative
SANC SAPC OK ‘
SAL
SAI
SAH

Summary : This compound did not exhibit genetic activity in the bacterial tests
either in vitro or HMA. Significant increases were observed in the
actite runs for D-3. Subacute and in vitro results are negative.

Since the actue and subacute dose levels were the same, I would have
~ « y expected similar results if the acutes showed a response.
W= : A1l results are acceptable, .

N
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a. HOST-MEDIATED ASSAY SUMMARY SHEETS
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COMPOUND FDA 71-50
ADIPIC ACID
TEST I |
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DOSE LEVEL:

TREATMENT: IN VIVOs OKALy ACUTE
A B
ANIMAL RAW CFU X  TOTAL CFU X
NUMBER 10ET/0,0mL  "10EB/1,0mML
1 40470 6478
2 42400 7400
3 40,80 6e80
4 57440 9,57
5 17400 2483
6 47420 7487
? :31 Uo . 5.1?»
8 43,10 7,18
5 51,00 8,50
NO. OF ANIMALS £QuaLs &
IOTAL CFU OUT OF HAth EQUALS 1
COL. 3
(X 10E3)
MEAN 6.86
RANQE 075
MAX G597
MIN 2e53.

NO OUTLIERS

HOST

COmMPOUNDY FLA T1-bu

mtDIATED ASSAY REPURT Sackd

LOW = 5475 MG/xG

.QAQANI;M: SALMUN L & aiJu
VATE JTARTEDS MOvVe o
C i)
TOTAL NO. ’ MU T G
MUTANTS A reft Cous
< 108071, ume Ao bimes
D-UU gy
10 Gu let
2400 T2
b o9 e 2
3e00 Leoo
7‘00 Ceud
6.”\) lsl'-)
2400 e2:
“e00 P
COiLe C ClULe U
(X 10E0) (n 1=
Sell . R
te0U l.10
lue0u 1.sa
CQUU >OK’

i
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HOST “EDIATED ASSAY REPURT SHEET

COMPOUNDF FDA T1=50

'DOSE LEVEL: INTERMEDIATE = 37450 MG/<6

TREATMENT: IN VIVOs ORALs ACUTE

ANIMAL
NUMBER

C®E~OU P W

NO, OF ANIMALS EQUALS

A

RAW CFU X
10E7/040ML

14.20
12460
29,10
57 .80
31.80
28450
-18400
33,50

B

TOTAL CFU X
10E8/1, 0ML

2637
2610
4435
9,63
Se30
4.75
3,00
5,98
670

TOTAL CFU OUT OF RANGE EQUALS )

NO OUTLIERS

MEAN

RANGE
MAX
MIN

COL. =
(X 10€8)
4492
7.53
.63
2e10

DHEGANTISHE SaLxon- L

DATE ¢TAATED: NVOVE =2E% -,

C
TOT:. NOe
MUTaNTS X

+10£0/1 4041,

14.00
9,00
4400
6,00
400
1.00
Ta00
9,00
1.00

CoL. C
(X 10E0)
e56
13,07
14,0¢
1,00

-

AUT TTOw
Fi.g 2 C-b:

Yt
3

R

n

ks - » kd o0 =]

L
n

r

2l )

[
JCE FVIRAY RS L

LandiRaV]
E T
) = e PN

]
-l

[y

{Fs L

® @ 3 B f1; »

~ N
GhoNG o~ A
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HOST MEDIATED ASSAY REPORT SHEET

COMPOUNMD: FDA 71-50
DOSE LEVEL: LD5 - 375 MG/KG
TREATMENT: IN VIVO, ORAL, ACUTE
A B
ANIMAL RAY CFU X TOTAL CFU X
NUMBER 10E7/0.6ML 10E8/1.0HL
1 21.70 3.62
2 16.20 2.70
3 19.60 3.27
i 25.50 ,25
5 14,60 2.3
6 12.50 2.08
7 12.70 2.12
8 23.10 3.85
NO. OF ANIMALS EQUALS 8
TOTAL CFU OUT OF RANGE EQUALS 2
coL. B
(X 10E8)
MEAN 3.04
RAMGE 2.17
MAX L, 625
MIN 2.08
COoL. B
(X 10E8)
MEAN 3.13
RANGE 2.17
MAX 4,25
MIN 2.08"

c
TOTAL NO.

MUTANTS X

10E0/1.0ML

2.00
3.00
2.00
4,00
5.00
1.00
2.00
3.00

coL. C

(X 10E0D
2.75
4,00
5.00
1.00

®* SUMMARY WITH OUTLIERS REMOVED

coL. C

(X 10E0)D
2.43
3.00
4,00
1.00

» -

D

MUTATION
FRE (C/B)
X 10g-6

<55
1.11
.61
.94
2.05
.48
.94
.76

coL. D
(X 10E-8)
.93

1.57
2.05

L U8

coL. D
(X 10E-8)
77

.63

1.11

.48

ORGANISM: SALMONELLA TA1530

- 21

P
(1

DATE STARTED: NOVEMSER 6, 1972



HOST MEDIATED ASSAY REPORT SHEET

COmPOUNDY FDA 71~50 ORGANTSHMI SalR0W L L T.. .
DOSE LEVEL: NEGATIVE CONTROL = SALINE = (SUBACUTH:
TREATMENT: IN VIVO, ORALy ACUTE ODATE =TemTED: avy 238, o,
A B c v
TOT:i. NO, PUTLT O
ANIMAL RAW CFU X  TOTAL CFU X MUTLZNTS X Fod Coes
NUMBER 10E7/70,5ML 10E8/1,0ML LOE0/1 4000 S lusen
1 31.00 - 5.17 2400 . e 3%
2 64470 10,78 _ £e00 e 7
3 31,20 5420 2,00 +3
4 42430 : 7405 4400 =27
5 22450 3475 1,090 227
6 49450 8425 6400 , W72
T 67410 11.18 e ly00 .. . e
8 31.20 $e20 300 e
NO. OF ANIMALS EGQUALS 8 -
TOTAL CFU OUT OF RANGE ERUALS !
SAMPLES WITH ZERO MUTANTS EQUAL 1
CoL, =z CoL. C Clia D
(X 10€E8) (X 10EQ) (% 1ii=z
P4EAN 7.!17 2‘88 Q‘fi{.
RANGE Te43 5,00 ¢S
MAX 11,18 €409 270
MIN : - 3.75 1.00 ° 7

NO OUTLIERS
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HOST «EDIATED ASSAY REPORT SHeET

COMPOUNDY FDA 71=-50

DOSE LEVEL: LOW = 3,75 MG/xG

TREATMENT: IN VIVOy ORAlLs SUBACUTE

ANIMAL
NUM3ER

OO~ U W e

NO. OF ANIMALS EQUALS

A

RAW .CFU X
10E7/046ML

19,20
25,40
61,70
37.20
38.5¢C
37,10
36,30
37,00
31.190

B

TOTAL CFU X
10E8/1, 0L

3.20
44,23
6095
65e20
6ol
6.18
6205
6617
5a15

e

TOTAL CFU OUT OF RANGE EQUALS

MEAN
RANGE
MAX
MIN

MEAN
RANGE
Max
MIN

CoL.,
(X 1058)
5462
3,75
6455
3.20

# SUMMsRY WITr OUT. IERS REMOVE:

COLe &
(X 10ER)
5468
3475

3.20 7

O<BANT ST SALMONTL e Ta

DATE STasTEG: ROovE . =

c
TOTAL NO.
MUTANTS X
10E0/1, 0

2,00
1,006
3.00
2400
1,00
1.00
1.00
4ol
.00

COL., C
{X 10E90)
2422
4,010
2409
1,00

CoL. C
(X-10E0)
1685
J.00
o Q0
1.0¢

»»

g
t

V)

=
wT T O
F-c C- 8

loZws,

" @ @ © = 2
WP ny o
N e NN

AN b b b

NI =g

L T S 7]
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HOST “EDTATED ASSAY REPORT SHEET

COMPOUNDY FDA 71-50  ONGAWISME SALFOFTLLL T.10:

DOSE LEVEL: INTERMEDIATE = 37,5 #G/-6

TREATMENT: IN VIVOs ORAi» SUBACUTE DATE STARTEGE 0V D
A B C o
TOTé NOe MUT ST G
ANIMAL RAW CFU X TCTAL CFU X MUTANTS X Fod Lo
NUMBER 10E7/045ML “10E8/140ML 10EQ/L14CMi col0T g
1 11,59 - le92 3.00 1,37
2 31,90 e32 4,00 a5
3 31.290 54290 4400 S0
4 '40.70 6,78 200 PR
5 30,70 5,12 2+00 .3
6 Be40 1440 3.C0. 2.l
7 12.7(} . 2.12 . . 2.0’;’ - - 5'9-5;
NO, OF AMNTMALS ZQuUALS 3
TOTAL CFU OUT OF RANGE E&UALS
SAMPLES WITH ZERO MUTANTS FQUAL 1
- COL." - COL_. C - ol TS D
(x 10£8) (X 10E0) (7 10 I= )
MEAN 3,98 T e88 285
RANGE 5438 200 laio
MAX 6.78 4qa00 Z.la

MIN 1e40 2400
NO OUTLIERS - : |



-
N HOST ~EDIATED ASSAY REPORT SHEET
COPOUNDY FDA T1=50 ORGANISHM: SALMONZLLA TA153,
ol -
g DOSE LEVEL: NEGATIVE CONTROL = SALINE (HIGH SA ONLY)
- TREATMENT: IN VIVOs ORAL» ACUTE DATE STARTED: APRIL 30, 1973
. TREATMENT i CUT TE STARTED! .
L
. A B c D
(ﬁ» TOTAL NOe MUTATLON
. ANTMAL RAW CFU X  TOTAL CFU X  MUTANTS X FE (C/B)
NUM3ER 10E7/046ML 10E8/1,0ML 10E0/1,0ML X 10E=8
{?‘ 1 111,00 18,50 9400 49
g 2 42,50 7,08 7400 99
- 3 119400 19,83 6400 ¢30
[r— 4 117,00 19,50 5400 .26
6 95,00 15,83 1000 63
R 7 78480 13,13 8400 61
L 8 45450 7458 6400 79
L NO. OF ANIMALS ZGQUALS A
{~ o~ TOTAL CFU OUT OF RANGE EWUALS 2
COL. 3 CoL. C COLe D
{3- | (X 10E8) (X 10€0) (X 10E=&)
. HMEAN 13.62 ?o3§ 06‘}
RANGE 12,75 5400 81
. | AKX 19,43 10,00 1,06
[?" MIN 7408 5400 26
NO OUTLIERS
STopP
o
o
L

SRR I Ay T ) W, e e wnt ot wel e e e mmem o e e
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HOST »EDIATED ASSAY REPURT SHEET

COMPOUNDY FDA 71=~50

ORGANISM: SALMONZLLALTAL153.

DOSE LEVEL: POSITIVE CONTROL =-DMN = 100 MGB/XG (HIGH S ONLY)

TREATMENT: In VIVOs ORAL»s ACUTE

A

RAW CFU X
10E7/0, 3ML

ANIMAL
NUMBER

70,80
81420
63440
124706
89,50
68440
40,40
97.20
57 o bt

VO~NOU W

NO. OF ANIMALS EAQUALS

NO, OF CONTAMINATED EQUALS

MEAN
RAnNGE
MA K
MIN

- SUMMARY WIT= OUT: IERS REMOVED

MEAN
RAKNGE
MAX
MIN

B

TOTAL CFU X
10E8/1,0ML

11,80
13,53
10457
12412
14,92
11,40
6,73
16420
19,57

1

COL. 8
(X 10E8)
11.87
16,20
673

COL, 2
(X 10E8)
12,51
6.63
16,20
"9457

c

TOTAL NOe
MUTANTS X
10£0/1,0ML

146400
188,00
127.00
182,00
113,00
140,00
138,00
102,00
122400

CoL. C
(X 10E0)
139,78
86,00
186,00
102,00

coL, C
(X 10E0)
140,00
86400
188,00
102,00

DATE STARTED: APRIL 30, 1973

D
MUTATION
FHE (C/B)
% l10E~8

12.37
13,89
12,02
15,02
"7.58
12.2:“7'
20449 3
5430
12,75

CoL. D
(X 10E=8)
12452
14,20
20449
6e30

COLs D
(X 10E=8)
11,53
872
15,02
6430

26



HOST ~EDIATED ASSAY REPORT SHEET

COMPOUNDY FDA T1=5(

DOSE LEVEL: LDS = 375,00 MG/KG

A B
ANTIMAL RAW CFU X  TOTAL CFU X
NUMBER 10E7/0.5ML  "10E8/1,0ML
1 67400 11,17
2 54400 5400
3 94490 15,82
4 T4480 12,47
5 49450 8425
6 60440 10,07
7 53,20 8,87
8 67,30 11,22
NOos OF ANIMALS £QUALS
NO, OF CONTAMINATED EQUALS 1
TOTAL CFY OUT OF RANGE EWUALS ]
COL, =
(X 10£8)
MEAN 10.86
RAGE "Te57
MAX ]:5.62
MIN 8425

NO OUTLIERS

TREATMENI: IN VIVO, ORALs SUBACUTE

ORGANISM: SALMONELLA JTA153

DATE STARTED: APRIL 30, 1973

c
TOTaL NO.
MUTANTS X
10£0/1,0ML

12,00
10,00
14,00
11,00
8400
17400
18,00

20,00

coL, C
(X 10£0)
13,75
12,00
20400

8400

D .
MUT AT 7ON
FAE {C/B)
X 10g~8

1,07
111
059
88
.97
1,6%
2,03
1,78

COL. D
(X 10€=8)
1,30
1.15
2,03

88

0 27
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COMPOUNDY FDA 7T1=5y

HOST «~EDIATED ASS5aY REPORT SHEET

O-GANISH:

DOSE LEVEL: NEGATIVE CONT<OL = SALINE (ACUTE)

TREATMENT: IN VIVOs ORALs ACUTE

ANIMAL
NUMBER

@~ U W N

NO OUTLIERS

A

RAW CFU X

42410
50,00
35,20
80470
8l.20
31,40
91,00
51420

NO. OF ANIMALS cuUALS
TOTAL CFU OUT OF RANGE EQUALS

MEAN
RAnNGE
MAX
MIN

B

TOTAL CFU X
10£8/14GML

- Te02

8,33

5487
13.45
13,53
15,17
8,53

COL, = -
(X 10£3)

9.64
- 9,493
15,17
5,23

C

TOT‘\L., NOI
MUTENTS X

3,00
T#00
4400
500
T.0U
5,00
4400
6,00

COL. C
(X 1CEY)
5.13

’ 4‘.00
?.Oﬂ
Je07

UaTE sSTanTEoy §JOVE i

-

3 1

MUT o7 - O

=

Fei

[ ]

3
[
[ S S H
N ‘

o
BSAE EERE S

| SR

o @ uw'e v o 8 B
B ZEE R A VR

-~ N

Civia D
=)

1 i ;-
+
'y é‘:‘
e U5

6 <

DAY

Sol mMONTLILY Gmat

Fi
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HOST <EDIATED ASSAY REPORT SrEET

# SUMMARY WITR OUT.IERS REMOVE.

-

O<BANISHM?: SalmOn L

DATE STakTeo:

C
TOTAL NO.
MUTANTS X
100/1 4001,

107.00
72.00
21000
130400
97.00
121,00
142,00
117.00
2li.00

COLe C
(X 10£0)
134,89
146400
218,00
72,08

CoL. C
(X 10Z0G)
125,53
146,00
216400
T2e00

e COMPOUNDY FDA T1=5
DOSE LEVEL: POSITIVE CONTROL: = DMN = 100 MG/:G
i TREATMENT: IN VIVOy ORAL, ACUTE
gﬂ— A 8
- ANIMAL RAW CFU X  TOTAL CFU X
[~ NUMBER 10E7/0, &ML 10E8/1, 08l
= 1 54,20 9.03.
- 2 46460 177
( - 3 37470 6428
. 4 61,90 10,32
5 41,20 687
{ﬁ"'* 6 57;2'\) 9'53
. 7 52,20 8474
8 62420 10,37
- 9 53640 8490
i AN . - :
NOs OF ANIMALS EQUALS g
. NO. OF CONTAMINATED EQUALS 1
i ” ) V». - T i .
i; COLe
(X 10£8)
" MEAN 8,64
) RANGE 4408
MAX 10,37
E-_ MIN 628
T
i COLe =
. - (x 10£3)
77 g, MEAN 3e94%
{ RANGE 3450
- MAX 1037
P— MIN 5.37 -
L@ STOP ’
P—-/"\
b . ’
¥

NGYE B 2T

29
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 HOST +EDIATED ASSAY REPUGRT SHEET

COMPOUNDY FDs Tl=50

DOSE LEVEL: LOW = 3,75 MG/XG

TREATMENT: IN VIVOs ORAL»s ACUTE

ANIMAL
NUMBER

0~ U W

NO.

A

RAW CFU X
10E7/04cML

51,00

56,00
57.60
78440
6300
47,00
Bl,7¢
61.30

OF ANIMALS EQUALS
NO, OF CONTAMINATES EQU
TOTAL "CFU OUT OF RANGE

MEAN
RANMGE
MAX
MIN

MEAN
RANGE
MAX
MIN

B

TOTAL CFU X

"10E8/1.0ML

A S
EQUALS 1

850
Ge33
9460

13,07

10,50

"7.83

13,62

10.22

l

COLe =

(X 10£8)
~1u433
5,78
13,2
7483

OrGANISM:

c

TOT#i, NO,
:'19?-’)\:4]—5 pt
106071, 0Me

4400
4400
3400
6400
500
8.00
3'00
2,00

CoL. C

(X 10E0)
4r36
6,09
£400
2.00

# SUMMLRY WIT~ OUT_IERS REMOVE.

COL, =

(¥ 10E8)
1@.69
5,12
13,62
"8e30 -

CoL. C
(x 10€0)
3086
4ol
6,400
2400

SA4lMON LS Gueoas

DATE STARTED:D NOVE &I- 27,

N

WUT > T2 ON
e iC.

10205

Bl

LY I
RN A

Sy e
e B

o = » > L ] » L]
Y
SN

n

CoLe D

(& Lig=s)

s43

o F3

1. 2

02}

]
|
(S
TR

i
N )
~

FAUNS I VLN
~ U

s o B ©
Lo ¢ IS
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COMPOUNDY

DOSE LEVEL:

TREATMENT: IN VIVO, OkALs ACUTE DATE =T&RTED: NUVE 3. 27.
A B C 0
TOTAL NOe MUT - T2ON
ANIMAL RAW CFU X  TOTAL CFU X MUT2NTS X F.oe € &
NUMBER 10E7/0.0ML  10E8/1.0ML 10£0/1, 0L 102m
1 31.60 527 2400 ¢33
2 35,10 5,85 Se00 .
3 31.1¢ 5.18 6400 1,1
4 59.60 9497 4400 ot
5 54440 9.07 3600 532
6 68420 11.37‘ 3,00 02
8 67400 11 17 3,00 927
9 63410 10.32 6400 o 1
NO. OF ANIMALS EQUALS 3
TOTAL cFu OUT OF RANGE EQUALS )
COLe = CoL. C Chi, O
. (X 10£8) (X 10E0) (5 175=3)
MEAN 8,32 4,09 o 5
RANGE 6a.18 Ge0G a9
Max 1137 CelU 1:1:
HIN 5.18 _2000 e Ef
# SUMM&RY wITA OUT_IERS REMOVED
CoL. = CoL, C oL, D
= (X 1028) (X 10E0) (2 10wy
MEAN B,.7% 3475 o 4E
- RANGE 6.1C we0C ey
:\EAXi 11 37 6.00 P
MIN Ee27" 2e00 25

HOST rEDIATED ASSAY REPURT SHEET

FDA T1l=5¢

INTERMEDIATE = 27.5 MG/<G

QHBGANISHE

br-._. () “5‘!—,‘4 i‘:iwe __;?l



HOST wEDIATED ASSAY REPURT ShrET

COMPOUNDY FDA T1-5¢

DOSE LEVEL: LDS =~ 375 MG/1G

TREATMENT: IN VIVO, OR

Al» ACUTE

A B

ANIMAL. RAW CFU X TOTAL CFU X
NUMGER 10E7/0. 5ML 10E8/1,0ML

-1 5!.00 8.5”

2 39.80 6463

3 46980 Te80

4. 30,80 5,13

5 416470 6,95

6 82;60 13,77

7 68,00 11,33
ND, OF AHIMALS SQUALS 7
NOs OF CONTAMINATED EQUALS 1
TOTal. CFU OUT OF RANGE ERUALS

SAMPLES WITh ZERO MUTANTS £3UaL 1

MZ AN
RANGE
MAX
#IN

MEAN
RANGE
MAX
MIN

CoL,
(x 10&8)
8459
8,63
13,77
‘5.13

# SUMMARY WITH OUT IERS REMCVED

¢0L‘ s

(X 10g8)
8.53
13.77
5413 ¢

USGANISM! SALEONTLLS Geni

DATE 51&&Tﬁ&§ NnVﬁugi'

C
TOTi. NOo
MUTLENTS X
1656G/1 4 OML

4400
4400
9,00
300
5200
6400
G000

ColL. C
(x 10E0)
DQOO
6,00
9400
3,00

COt.s C
(X ;OEU)
4,33
3,00
Hel0
3,00

E]
(A

A

Lo

Coig
(= 1o

S

CNPG Ay

o & w e V9
PRRE SR wa o O |

L.

<
-
i

PRI ]

~

(¥

L Uh 4

o & 3 & 150

[&31
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A wr ’ |
[~ HOST MEDIATED ASSAY REPORT SHEET
i o1 WEDIATE !
- COMPOUNDY FDA T1=-50
s DOSE LEVEL: NEGATIVE CONTROL = SALINE (SUBACUTE)
e TREATMENT: IN VIVOs ORALs ACUTE DATE sTARTED:
[ — A B C
L TOT-‘, NO.
ANIMAL KAW CFU X  TOTAL CFU X MUTANTS X
- NUMBER 10ET/04 &ML 10E8/1.0ML 10E0/ 1, 0is
. 2 57,00 950 4000
- 3 68470 11445 7.00
4 91,40 15.23 a0
5 8l,4¢ 13,57 3.00
ej”r- 6 83,30 13.88 9.09
i 7 137,00 22483 6400
8 60,60 10410 7400
[T~ NO. OF. ANIMALS EQUALS 3
- TOTAL CFU OUT OF RANGE EQUALS >
(*‘ S COL. & CoL, C
" (X 10£8) (X 10E0)
MEAN 12473 6.38
- RANGE 17453 6s 00
{ MAX 2243 9,00
) MI N 5.30 3000
» # SUMMARY WITr OUT_IERS REMOVED
e o | COL,s = CoL. C
i : (X 10E%) (x 10E0)
MEAN ]_-308‘:." 6o29
{ MAX 22,43 9,00
- MIN 3450 3.00
. STop -
{ ’
L
['r—
‘;A'
g

E

QQGANISM: SALMOMTLL e Guos

s . D

Fiem W
(% 105~
A

e 7
« 7

22
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 m COMPOUND} FDA T1=59
1 i FDa 71
DOSE LEVEL: LOW = 3,75 MG/KG
- TREATMENI: IN VIVOs ORALs SUBACUTE
) :
ANIMAL RAK CFU X  TOTAL CFU X
{;. NUMBER 10E7/04EML 10£8/1, 0ML
1 73440 12.23
- 2 46,70 T.78
f~ 3 51,70 8.62
L. 4 30440 5.07
5 39420 6453
£ 6 34,70 5,78
i 7 52,30 8472
8 42,00 7400
e~ NOs OF ANIMALS EQUALS &
v NO, OF CONTAMINATED EQUALS 2
{*‘ COL, =
. (X 10£%)
MEAN Te72
£im RANGE 7417
L NAX 12,23
MIN S5etiT
- NO OUTLIERS .
[ “sTop
£
14
L

HOST ~EDIATED ASSAY REPORT SHEET

» -

OHGANISHMI SalLvOnriLL:s G-

DATE STARTED: DECERE% 1. 'y 2

C
MUTANTS X
1U£0/1,0m

15,00
14,00
4400
10400
3.00
5000
13,00
4200

COL. C
(X 10E0Q)
8.5\
12,09
15,00
3eCU

i)
MUT T O
Fet :C. =2

193% wp,

g4 ‘\'
AV

N R A R

(R
(RS SRR TR R

[y

R
P ® M @ R 8 @

LI

Chiie

(4 VT e Y

~ - ’

1,11
la."l
1:67

o 5
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HOST “EDIATED ASSAY REPLRT SHEET

COMPOUND{ FDA 71=50

DOSE LEVEL: INTERMEDIATE = 37,5 MG/iG

TREATMENT: IN VIVOs ORALs SUBACUTE

A

ANIMAL KAW CFU X
NUMBER 10E7/0,5ML

147400
82,70
95440
34400
34,20
31,90
8lel0
63210
51,00
63,70

© OV E =N UL WN -

[ o

NO. OF ANIMALS EQUALS

MEAN

RANGE

MAX

MIN
NO OUTLIERS

B

TOTAL CFU X
10E8/1 4 0ML

24450
13,78
15.90
5,67

S5.70

5,32
13,52
10.52
10417
10,62

COLe. &
(X 10E4)
11,57
19,13
24,56

5432

OnGANISME SALMONMTLL 6 Gued)

DATE STaxTED!

C
TOT;\%« NO.
MUTANTS X
10£0/14 0L

26,00
3.00
700
6,00
400
5.00

1500

5,00
4400

10400

COL. C
(x 10€0)
845
23,00
26,00
3,00

-
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HOST “EDIATED ASSAY

COMPOUNDY FDA 71=50
DOSE LEVEL: LD5 = 375 MG/xG

TREATSENI: IN VIVOs ORALs SUBACUTE

A 8
ANIMAL RAW CFU X  TOTAL CFU X
NUMBER 10E7/008ML "10E8/1.0ML
1 70,00 11467
2 41410 6485
3 32.30 5.38
4 47,00 7.83
5 33,40 5,57
6 34,430 5,72
7 31,99 5432
8 37.5” ?.‘,'025
NO, OF ANI~ALS EQUALS »
TOTAL CFU OUT OF RANGE ERUALS
COLe =
(x 10E8)
MEAN 6.82
RANGE 6435
MAX 11,7
MIN

5432
NO OUTLIERS o

im

REPORT SHEET

O--GANISM: SalmOnN<LL -

oaTE EIQ&TEU§ GECE el 1,

c 0
TOTAL NO MUT T 0N
MUTLNTS X F.2 C 3}
10:0/1,0M S SR

2.00 a1 7

3¢90 s 44

9,00 le~7

9.00 1,15

3Je.00 2 54

609 la“

G0 e =&

800 l1.2=

COLs C Chi ¢ D
(X 10£0) (i 1iz=s)
'0.13 l...‘;)
7.0'4‘ . 1532
G 00 e G
2400 W17
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HOST WEDIATED ASSAY REPORT SHEET

COMPOUND{ FDA 71-50

DOSE LEVEL: NEGATIVE CONTROL.- = SALINE

TREATMENT: IN VIVO, ORAL, ACUTE

A

RAW CFU X
10E5/1.0ML

ANIMAL
NUMBER

1123, 00
1300,00
1700.00
1400,00
1100, 00
460,00
1800, 00
544,00

W~ O U N

TOTAL

NO, OF ANIMALS ZQUALS

8
" TOTAL CFU
SEREENED X
10E5/1, 0ML

1,12
1,30
1,70
1e40
l.l0
“rie
1.80
054

943

=

TOTAL SCREENED OUT OF RAWGE EQUALS

MEAN C/MEAN B =

MEAN
RAMNGE
MAX

- MIN

MEAN C/MEAN B

ME AN
RANGE
MAX
#IN

2486

QOLO 3
(X 10E5)
1.18
1.36
1.80
046

% SUMMARY WITH OUT._IERS REMOVED

1457

COL, ®
(X 10E5)
1.19
1,34
1,80

046

ORGANISM: SACCHARONYCES D=3

DATE STARTED: OCTOBER 30, 1972

c
TOTAL

RECO¥MBINANTS

T71.0ML

14400
2400
0,
2,00
3,00
O
6400

O

27.00

2

COL. c
AX 10E0)
3,38
14,00
14,00
T

coL, C

(X 10E0)

1.86
6400
6,00
Oe

D

%ECOMB/CFU

SCREENED X
10£=5

12447
1,54
0o
1,43
2,73
Oe
3,33
e

CoLe D
(X 10E-5)
2,69
12.47
12447

Ue

CoL, D
(X 10E=5)
1429
3.33
3.33

Ve
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COMPOUNDY FDA 71-50

™ 1

* SUMMARY WITH OUTLIERS REMOVED

TREATMENT: IN VIVO» ORALs ACUTE

. A B
! TOTAL CFU
ANIMAL RAW CFU X SCREENED X
NUMEER 10E5/1,0ML 10E5/71,40ML
Li 1 156,00 .16
2 784,400 78
) 3 235,00 o 24
[~ 4 204,00 20
5 270,00 27
6 395,00 39
{f 7 482,00 48
TOTAL 2,53
)
- NO, OF AMIMALS £QUALS 7
“  NO, OF CONTAMINATED EQUALS 1
E, TOTAL SCREENED OUT OF RANGE EQUALS
" MEAN C/MEAN B =. 20,17
\ COL. o
e (X 10ES)
MEAN .;6
: : RANGE 63
[;— Max .?8
MIN 16
"
;jﬁ
. MEAN C/MEAN B = 5401
COL, &
" (X 10ES)
v ‘ RA~GE 58
- MAX o 78
? MIN Q?O
u{jp
1F“f—\
i
!
'

N o T D U O

HOST ®EDIATED ASSAY REPORT SHEET

ORGANISH: SACCHAROMYCES D=3
DOSE LEVEL: POSITIVE CONTROL = EMS = 350 MG/KG I.M,

DATE STARTED:

c
TOTAL
RECOMBINANTS
T71,0ML

24400
28,00
17,00
18400
14,00
22,00
29,00

152,00

AV

CoLe C
(X 10EQ)
21,71
15,00
29,00
14,00

CoL. C
(X 10E0)
21433
15,00
29,00
14,00

OCTOBER 30, 1972

D
RECOMB /CFU
SCREENED X

10E=5

153,65
135,71
72,34
88,24
51,85
55,70
60,17

CoL, D
(X 10E=5)
73.98
118,13
153,85
135,71

CoL. D
(X 10E~9)
6 .67
52,52
88,24

- 35.71

¥
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.
[W 2 HOST =EDIATED ASSAY REPORT SHEET
CO#POUNDY FDA 71=50 ORGANISH:
B DOSE LEVEL: LOW = 3.75 MG/XG
- TREATMENT: IN VIVOs ORALs ACUTE DATE STARTED:
2 TMENE: ‘ 24 JATE SIARIED:
[ TOTAL CFU TOTAL
L. ANTIMAL RAW CFU X SCREENED X  RECOMBINANTS
NUMEER 10E5/140ML 1065/1,0ML /1.0ML
g}‘ 1 2520,00 2452 8400
l 2 3830,00 3,83 4400
- 3 1800400 1.80 4400
-~ 4 2840400 2484 4400
o 5 1840,00 1,84 5400
. 6 1220,00 1,22 6400
(A 7 904,00 «90 22400
s 8 2420400 2e42 14400
' NO. OF ANIMALS EQUALS 3
- TOTAL SCREENED OUT OF RANGE EQUALS 2
f—
[; MEAN C/MEAN B = 3,86
» (X 10£5) (X 10E0)
HEAN 2.1? §.3$
HMIN «90 4400
R
L * SUMMARY WITH OUTLIERS REMOVED
"V MEAN C/MEAN B = 2473
beasd
COL. 3 COL. C
oy (X 10E5) (X 10E0)
, MEAN 2435 6443
~ RANGE 2.61 10,00
MAX 3.83 14,00
- MIN 1.22 4400
TP ‘
F’?'_-‘
™ poen

SACCHAROMYCES, D=2

0

RECOMB.-CFU
SCREENED X
10E=5

3.17
1,04
2,22
1,41
2.72
4,92
C4 ¢34
5,79

COL. D
(X 10E=5)
5.7¢
23429
24,34
1404

CoL. D
(X 10E=5)
.3."_"4
S.79
1,04

3%

OCTOBE® 30, 1972
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HOST <EDIATED ASSAY REPORT SHEET

CO“POUNDY FDA 71=50

DOSE LEVEL: INTERMEDIATE = 37,50 MG/<G

TREATMENT: IN VIVO, ORALs ACUTE

ANIMAL
NUMBER

O~ Wi

TOTAL

NO., OF ANIMALS =QUALS

A

RAW CFU X
10E5/1, 0ML

1640,00
1050,00
1380,00
567,00

510,00
214000
1330,00
1930,00

B .
TOTAL CFuU
SCREENED X
10E5/1,0ML

1,64
105
1.38
Y
51
2414
1.33

a

TOTAL SCREENED OUT OF RANGE EQUALS

MEAN C/MEAN B

NO OUTLIERS

MEAN
RANGE
AKX
MIN

T e300

gOLo 5
(X 10€5)
1.32
1.63
2414
e51

ORGANISM: SACCHAROMYCES «H=3

DATE STARTED: OCTOBER 3¢, 1972

c
TOTAL
RECOMBINANTS
/1,0ML

9400
7.00
7400

14,400

16,00

12,00

7400
5400

77.00

Y

coL. C
(X 10E0)
9463
11.00
16,00
5400

)
RECOMB/CFU
SCREENED X

10£-5

5.49
6,67
5,07
24'69
31,37
5,61
5.26
2.59

CoL. D
(X 10E~5)
1l .84
28,78
31.37
2459



CO4POUNDY FDA

HOST YEDIATED ASSAY REPORT SHEET

71=50

DOSE LEVEL: LD5 = 375,00 MG/KG

TREATMENT: IN VIVOs ORALs ACUTE

ANIMAL RAW CFU X
NUMBER 10E5/1, 0ML

OVO~NRU W=

TOTAL

NO, OF ANIMAL
TOTAL SCREENE

MEAN C/MEAN B

NO OUTLIERS

A

503,00

"1380,00 -

547400

456,00
1170,00
2250.00
1470,00
T726,400
1310,00

S ZQUALS

B
TOTAL CFU
SCREENED X
1065/1,0ML

.50 -
1,38
"¢55

046
1017
2.25
1447
Te73
1,31

9,51

S

D OUT OF RANGE EQUALS

MEAN
RANGE
MAX
MIN

13.15

QOLQ o
(X 10ES)
1.09
1.79
2425
046

ORGANISM: SACCHAROMYCES D=3,

DATE STARTED: OCTOBER 30, 1972

c
TOTAL

RECOMBINANTS
T71.0ML

20,00
18,00
16.00
15,00
18,00

7400
12.00
9,400
14,00

129,00

coL. C
(X 10E0)
14,33
13,00
20400
7400

D

RECOMB/CFU
SCREENED X
10E=5

39,76
13,04
29.25
32,89
15,38
3.11
8,16
12,40
10,69

COL., D
(X 1CE=5)
1"-".30
36465
39,76
311
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HOST HEDIATED ASSAY REPuURT SHEET

p ;054’309!\“}} FUA 7:!."50 OHGA»\"ISJ: SuCC-a v ..‘\'_’
) DOSE LEVEL: NEGATIVE CONTROL = SALINE (SuBACUTE)
- IR.EAIM‘:;N1:= IN VIVOQ ORAL’ Apg:’:t’; U“It 51‘5.9[&“:_ fodV e ms e =z
(ﬁ- A B C L
TOTuL CFU TOTaL SECHM CFU
ANIMAL RAW CFU X SCREENED™ X KECUMBIN.nT S alxERmED
r NUMBER 105714 OML 105714 0ML /Llaume lozws
b 1 486,00 e4Y 3e0¢ S5 17
i 2 557,00 56 4oQU 1410
[ = 3 806400 51 0o Te
i 4 333,00 ¢33 5600 18, 0z
5 427400 043 240Gy haE
e 6 307,00 e31 l.0v A.7.
? 7&& UO ...7‘{, 308 fg“.-“
8 8140UU od‘} Ge U ajJ'l‘
T~ ToTaL 4add 224 0u
k NOe OF ANIMALS EQUALS =
[‘-— TOTAL SCREENED OUT OF. RANGE EQUALS
MEAN C/MEAN B = 4.94
o
i CoLe - COL, T, O
- (X 1025) (X 100) 17y
- ME AN 56 2475 5,67
{ RANGE e51 5407 15,.2
. : MAX o1 5400 15,.2
- # SUMMARY WIT= OUT_IERS REMUVE. -
3 MEAN C/MEAN B = 4,13
N CULO COL ., Clne U
L (X 10£5) (X 10£0) SR WEREY
: - MEAN ¢ 5% - 2443 4224
RANGE .51 r.‘\.)“ 7.3&5
- MAX .81 4.0\) .'a¢b
LJ MIN e 31 Qs ’
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HOST

COHPOUNDY FDA 71=50

DOSE LEVEL: POSITIVE CONTROL: = EMS = 5.

TREATMENT: IN VIVO, ORAL; ACUTE

A

ANIMAL
NUMEER

RAW CFU X
10E5/1,0ML

914,00
595,00
411,00
910,00
364,00
542,00
521,00

NP W N

TOTAL

NO. OF ANIMALS EQUALS
TOTAL SCREENED OUT OF

MEAN C/MEAN B =

MEAN
RANGE
MAX
MIN

# SUMMaRY

C/MEAN B

MEAN
RAMGE
b X
MIN

B
TOTal CFU
SCREENED X
10£5/1 4 0viL

91
53
o4l
21
036
T
52

4,26

7
RANGE EQUALS

51491
COL, =

(X 10&5)

6]

e55
091
.36

4746

CoLe -

(X 1025)
T .64
.55
91
o 36

*EDIATED ASSAY REPUNT SrEET

DidGamiIso

MG/ 5 Tevwie SUSR

DeTE sTLaT

C
TOTAL
RECO BIMANTS

S40CH L= YU

- e N i e
Foiie »savy

%

Cut <
i),?'. . d{;.

-

W

LA CUmME CFU
SCIERHED A

/1,0M0 ‘ 10 =2
32,00 A3, 41
28400 4T 4.5
40,0u v a32
39.00 e
2700 Te,10
20,00 35, 5.

35,00

2200

COoL. C

(x 10Eu) (-

31.57
2000
40,400
2Ue00

WIT+ OUT IERS REMOVE.

CoLs C

{(x 10%0) (£

3&.17
19005
39,00
20,00

67 .15

e 1 g
B0 N L) e T

TR B
& 9 u o

L
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f— HOST ~EDIATED ASSAY REPORT SnEET
g T ol TE ]
e CO“POUNDY FDA T1=50
- DOSE LEVEL: LOW = 3.75 MG/<G
e TREATMENT: IN VIVOs ORALs SUBACUTE UATE STARTED:
- A B c
4 TOTAL CFU TOTAL
ANTMAL RAW CFU X SCREENED X  RECO BINANTS
- NUMSER 10E5/1,0mL 10£5/14 0ML /1, 0Me
1 645,00 .64 4400
- 2 379,00 .38 8400
- 3 511,00 .51 5400
4 766400 W77 5,00
5 420,00 J42 P
[ 6 813,00 .81 O
:-‘ 7 585.00 B D8 Tettt
8 891,00 .89 6000
(T~ TOTAL - - 5,401 3400
N NO. OF ANIMALS EQUALS 3
f- NO. OF CONTAMINATED EQUA: & 1 -
L TOTAL SCREENED OUT OF RANGE EGUALS :
{?. MEAN C/MEAN B = 7,78
COLe = CGi. e L
o ~ o (X 1G£5) (x 1056)
{ MEAN V63 4,88
- ’ RHNGE .&1 o0
MAK 3 o:? 9.()Q
- MIN 032" Oq
NO OUTLIERS
STOP
-
f"‘—

URGANLS=1 SaCCha-D  LEs T

5,77
21.11
21.11



HOST -EDIATED ASSAY REPCRT SHEET

COMPOUNDY FDA T71~50 ORBANIS ¢ SACCHs “res
DOSE LEVEL: INTERMEDIATE = 37.5 MG/.:6
TREATMENT: IN VIVOs ORALs SUBACUTE DATE STARTES:T Suud (i (.
A 8 C )
TOTAL CFU TOT A LCamMr CFu
ANIMAL RAW CFU X SCREENED X  RECC-BINANTS  BU-E€REC .
NUMEER 10E5/1,0ML 10£5/1,0ML /1o Uil R
1 558400 56 5400 £, 96
2 395,00 39 2400 SR
4 676.00 .DB 0. 3
5 507.00 51 Ge -
& 900.00 e 70 Sa0C l(leg’r
7 706,00 W71 5e00 7o
8 475,00 47 2400 4,21
TOTAL 4062 2590&)
NO. OF ANIMALS EQUALS :
NO« OF CONTAMINATED EQUALS 2
MEAN C/MEAN B = Set1
C_OL. = Cuor. C Cre 5, L
(X 10E3) (x 10£9) R S
ME AN E 3,13 5, &
HAX « 910 S,00 10.04
MIN 033 Go :

NO OUTLIERS

WO
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HOST ~EOIATED ASSAY REPCRT SHEET

COMPOUNDY FDa T1l=64
DOSE LEVEL: LD5 = 375 MG/xG

TREATHENT: IN VIVOs ORAL, SUBACUTE

A B

TOTalL CFU
ANIMAL RAW .CFU X SCREENE. X
NUMBER 10ES/140ML 10E5/140ML
1 407,00 . W4l
2 532,00 .53
3 517,00 o52
4 309400 e31
S 436,00 o b
6 402,00 40
7 225400 «23.
8 840400 e84
TOTAL 3,67
NO, OF ANIMALS EQUALS 5
TOTAL SCREENED OUT OF RANGE ERUALS
MEAN C/MEAN B = 10,61
gOLo =
y (X 1082
MEAN L .46
RANGE 06]_.
MAX 84
M IN 23

NO OUTLIERS

ORGANIS!: SaCCh4a U Cig
DAIE STAMTEG; PLEYER e 2
Cc 2

TOT AL ~ECOWR, CFU
RECOwBINANTS. SCreanE. .
/14 0HL liiws

5,00 172,27
4400 [-Y4
5400 detl
Te00 22.0z
400 BERP. 3.
65,00 la, 7
200 FEN
300 ST
4C .00
=
COL, C G, D
(X 10€4) {0 100+
600 1¢,.4
5,00 2z2.6%
Cell- 3¢ 7



—_— 3. Toxicity Data - Test II
. o a. Acute
Compound FDA 71-50, Adipic Acid, was prepared
as a 33.3% (w/v) suspension and édministered orally to a group of ten;ma1e .
rats (average body weight 267 grams) at a single dose of 5000 mg/kg.
— No signs of toxicity or abnormal behavior were
observed in the seven-day observation period. No death occurred. At termina-
tion all animals were killed and on necropsy no gross findings were observed.
The acute oral LD50 for compound FDA 71-50 is‘
considered to be greater than 5000 mg/kg.
— . b. Subacute
Compound FDA 71-50, Adipic Acid, was prepared
as an 18.6 to 24.9% (w/v) suspension in saline. The test substance was
administered to five groups of six male rats (average body weight 248 grams),
daily for five days at dosages of 3600, 4000, 5000 and 5600 mg/kg. The signs
— of toxicity consisted of depression, labored respiration, ataxia and convulsions
which appeared on the second day and persisted through the fifth day. The
total period of observation was 14 days when the surviving animals were killed
and gross necropsies performed. No abnormal gross findings were observed.
The fourteen-day subacute oral LD50 for compound FDA 71-50 was estimated to be
— 3615 mg/kg using the Finney probit analysis method. Confidence limits could
not be calculated because the f value was negative. The subacute oral LD

5
was 3105 mg/kg.

[B BIONETICS 47
Litton
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EB BIONETICS
Litton

TOXICITY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-50

ADIPIC ACID
TEST II

48



Solvent:

Dosage Form:

Animals:

Acute Study:

TOXICITY DATA
COMPOUND FDA 71-50

0.85% saline

Suspension

Acute - Male rats with an average body weight of 267 grams.

A11 animals were observed for seven days.

Subacute - Male rats with an average body weight of 248 grams.

A1l animals were observed for 14 days.

Dose :
mg/ kg # Dead/# Animals
5000 0/10

Subacute Study:

3600 3/6
4000 5/6
4500 6/6
5000 6/6
5600 6/6

EE BIONETICS
Litton

Day of Death and Necropsy

No signs of toxicity and
no mortality. The LDgg is
greater than 5000 mg/kg.

Day 3 (1), Day 4 (1) and
Day 6 (1): No gross pathology.

Day 3 (5): No gross pathology.
Day 2 (2), Day 3 (1), Day 4

(2) and Day 6 (1): No gross
pathology.

Day 2 (3), Day 3 (2) and
Day 6 (1): No gross pathology.

Day 2 (1), Day 3 (1) and
Day 4 (4): No gross pathology.

49



4, Host-Mediated Assay - Test II
This corﬁpound was tested at two new doses. A dose of
5000 mg/kg was administered acutely and a dose of 2500 mg/kg was admin.istered
subacutely. Al1 three indicator strains were used in these tests. T;e results
were negative in all cases. It was noted that the TA-1530 negative control

frequency for the acute dose was somewhat high.

Q)N

David Brusick’

[B BIONETICS ‘
Litton 50



a. HOST-MEDIATED ASSAY SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-50
ADIPIC ACID
TEST I1

EB BIONETICS
Litton
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EB BIONETICS
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HOST-MEDIATED ASSAY DATA SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-50

ADIPIC ACID
TEST IT
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/ HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-50

DOSE LEVEL: NEGATIVE CONTROL - SALINE

- TREATMENT: IN VIVO, ORAL, SUBACUTE
A B
ANIMAL RAW CFU X TOTAL CFU X
NUMBER 10E7/0.6ML 10E8/1.0ML
- 1 44,90 7.48
2 61.90 10.32
_ 3 59.00 9.83
y 32.70 5.45
5 78.40 13.07
6 47.90 7.98
- 7 65.10 10.85
8 81.20 13.53
— NO. OF ANIMALS EQUALS 8
N TOTAL CFU OUT OF RANGE EQUALS 2
coL. B
- : (X 10E8)
MEAN 9.81
o RANGE 8.08
- MAX 13.53
MIN 5.45
_ COL. B
(X 10e8)
ME AN 10.44
RANGE 6.05
- T MAX 13.53
‘ MIN 7.48
STOP .
~SRU'S:.6
]
/‘\

T e v . e

C
TOTAL NO.
MUTANTS X
10E0/1.0ML

39.00
4o.o00
45.00
135.00
168.00
43,00
28.00
68.00

CoL. C
(X 10E0)
70.75
140.00
168.00
28.00

SUMMARY WITH OUTLIERS REMOVED

coL, C

(X 10E0)D
€1.57
140.00
168.¢C0
28.00

' DATE STARTED: JULY 12, 19

D
MUTATION
FRE (C/B)
X 10E-8

.21
3.88
k.58
2L .77
12.86
5.39
2.58
5.02

COL. D
(X 10E-8)
8.04
22.19
24,77
2.58

coL. D
(X 10E-8)
506“
10.28
12.86
2.58

L4

{

ORGANISM: SALMONELLA TAl530

4
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MO5T ~EDIATED ASSey REPURT SHEET

CU4POUNDI FCi T1-3 . UGANTSME SaLnOm: iLLA Tals
DOSE LEVEL: POSITIVE SUNTRUL = DMN = 10 MG/ )
TREATMENT S IM VIVOs URALY ACUTE DATE oTanTEw: Uiy 12y 174
L B C U
. : TOTr NDe MUTLT Ox
ANTHAL r'\r\ 9:‘79 A TuTAL Cr—y X MUTvi'HS A F~ C !’5‘
NUMEE VOET/0exti T10Ed/7100wNt, gg,g/g o Unll 3 lug-s
2 64,30 1¢.72 5:4 00 51.6v
3 78,72 . 13412 1226, 04 Y3e471
(.& 64@\)“ ’ 1”.(‘7 91' OOU 05069
5 56,0 R-PEE 404400 43402
& 67,20 11 g9 Z?O 00 £4,00
7 43,89 7430 350,090 47,94
8 71.&5\ 11 97 ’.)1“-0\3 53319
9 4542 7453 695400 7265
19 70480 1.0 5 6490 c2ui3
NOs OF ANIMALS QU3 1
COLe COLe C CliL, D
» (% }Jr~) (X 10£¢) (R 10-x)
EEN 10,2 73243 57439
#anlr b,oa 559.0 69427
DRV 13,18 1222404 9347
SEN Te3u 270400 24400
NO OUTLIEAS - )
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P CHUST ECIATED ASSeY rEPURT 3meET

COLPOUNDY FOa Tl=s. UnGANISM: SALMONELLA Tais3
- COSE LEVELt HIGH =~ 2000 MG/6

TREATMENT: IN VIVOs ORALs ACUTE UATE <TarTéut UL, 125 1574
m——

TGT: NOe My

T 3
- AMTHAL RAs Crl K TUTaw CFU X SUTHTS & Fod €3
NUHLE 1GET/ 54 pi 1026/ 1au%u 1020/ D60 S luies

2 56,10 235 230400 C4oD )
3 54,57 o 9.15 5400 644
- 4 2L,.80 5,13 4 90U Gelu
5 47, 2¢ 7403 Cz2¥5,00 4l,54
6 36452 Hed 275600 45425
7 128497 2leds 4200 a9
- 8

Thetl 12,35 €lvebs 17.7-

NOe OF ANTMALS %UZ,
I TOT2e CFU GUT OF Rosbr InUn. .

N2

[ 9]

jis
—
—
fan 3 ]
~r
—
o
[
sy
P
Lo
A

[l
1
Z
)

-

SR YU A 1 §
(AN O LI »
ARBAVIE Al o

a
n
e F
IR FTI
s O

S U
PG O D
® o L] *

#4

R

»

‘nu

O e DY
FNTNY

Ve U

. ]

. n

18] Ul

-4
=
(&8
)
-
(Y]
K

r:

NO OUTL

[N
m

e
T

4

v
+
-
R



co
a noe
TRE
—
ANTY
N
—
1
2
- 3
4
5
- 7
8
— NO .

NO .
NO .

NO

oF
OF
Gs

DUT!L,

®Aw CFU X
057/05 .“li"i%_.

TOTaL

To,.8" 12,63
45,7 Tes2
4909 ied€
BE e Cetl
45.9: Se3-
49,5 £a25
4] 458 2e97

AmeTApd 2 D S

DEen s 5

CONTHAINATES &

[
e
1

UnSaLShe

TOT=L
MQT;NIS A
lOEO/l.OML

TU1T CFu X
10E8/1 a0

ATE STaeTED:

C
NG e

53400
43,00
25409
c4 e i
57.00
32400
23400
21.0¢

CoL. C
(X 10cu)
35,3¢&
35.00
STQO,J
2;-00

(3
.

Samln-Liag TL153

COLe D
(A 1og=9)
3.95
Je s
(SR 3t
2e19

58



HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-50 ORGANISM: SALMONELLA TA1530

DOSE LEVEL: POSITIVE CONTROL - DMN - 100 MG/KG

— TREATMENT: IN VIVO, ORAL, ACUTE DATE STARTED: JUNE 8, 1974
A B c D
~ TOTAL NO. MUTATION
ANIMAL RAW CFU X TOTAL CFU X MUTANTS X FRE (C/B)
NUMBER 10E7/0.6ML 10E3/1.0ML 10E0/1.0ML X 10E-8
1 49,00 : 8.17 - 629.00 77.02
2 53.40 8.90 495,00 55.95
. 3 43,50 7.25 843.00 116.27
4y 45,60 7.60 438,00 57.63
5 65.40 10.90 575.00 52.75
- 6 42,20 7.03 671.00 95, 40
7 50.60 8.43 813.00 96.40
8 48,60 8.10 577.00 71.23
9 48,40 8.07 916,00 113.55
~ — 10 36.40 6.07 939.00 ' 154,78

NO. OF ANIMALS EQUALS 10

coL. B coL. € coL. D
(X 10E8) (X 10E0) (X 10E-8)

MEAN 8.05 689.90 89.10

- RANGE 4,83 - 501.00 ‘ 102.03
MAX - 10.90 939.00 154,78

MIN - 6.07 438.00 52.75

®* SUMMARY WITH OUTLIERS REMOVED

CoL. B coL. C coL. D
(X 10E8) (X 10E0) (X 10e-8)
_ MEAN 8.27 662.22 81.80
RANGE 3.87 478.00 63.52
MAX 10.90 916,00 116.27
MIN : 7.03- 438,00 52.75
—~STOP :
RU'S: .7
[}
4
Y

RHPuPa? R R e e B T B - T B S U W U OO



o SCLT - HCIATED A85e <EPURT SHEET
CO:-POUNG:Y FOr T71l~i GordanIasMy Sal
DGSE LEVEL: L3 <~ 2300 4678
TEEATHMERNT: 1IN VIVOs 072Ly SUBACUTE

- TOT . KO
CFU X TOT&: CFU X MUTAHTS A

o

siA

MM 1057706 ML C10E8/) 4 0mi. 105071 4 OMie
- 1 57,4 G557 37,00
2 57.7% Q.67 44,00
3 63039 lilﬁﬁ 16900
- 4 55,4 9.3 48,40
5 44,30 7,33 29.0GU
) el,o. Sa52 2700
— 7 TleUU 8.:";\ 27500
g 36,40 Bl 20400
< 45,5 Ta0, 22,00

NOs OF INIMALS T4 i
TOTel CFU QUT GF Ro:

— ™~
ok €

(2 1024)
E,38

- TL8T bo43
P I 1“,} ’55

N (:7.- 7

CCL e 9
(X 1080)
i9.TH
35,00
46,04
lboOﬁ

® SUMM EY iTs OUT [ERS REMOVEL

COLe C
(X 10£4)
31.5¢
25000
4040
ZUe00

- Clte
(A 1722
Geli
e 395
X . 9:02

FOMSLLA TA133 .

DATE STESTED: JUE 8. 197

G
WUT T ON
Fiull (C.B;
A 106‘5

387
4,98
1.52 ";'
4 ¢ Dei
3475
=Y
3e¢18
3,30
29

Chi.e D
(X 1o2~9)
3,57
347
4a98
1.?2

Cui.e D
(X liE=3)
J.483
Caiis
4495

= e89

60



~G3T  EulsTEL KS8Say NEPURT onZET

CO RO ND: Fy Tl=s OGanIoMi SalHCM LLA G- .6

DO0SFE LEVEL: NE:nTive ComT~OL = Sapies

THEATMENT: IN VIY0y ORE' s SUBACUTE DATE STASTEODY “ar 31, 1574

e C 2
TOTwi nNOe MUTAY . ON
ANTMAL Raw C7U X TOTa: CFU X MUT=NTS X F & «C-8)
NUMLER 185770, Mo 10e8/140mL 10£0/1,00M0 A 1Og-2

63,00 10633 10400 .52
48,60 8,14 14.00 le73
853,00 10,59 12.00 l,1¢
35,9 T549n T Helil 1,34
Saaﬁﬁ 8-?3 15.00 ZQUQ
35,1 Sed 15,00 256
53.5: 5e5§ 14,00 1.5-
65,30 13488 18,00 1.6
53,4& -6049 6o 00 e

by 10 Deld 1leG0 ‘ 1,32

IR NN LN

ot
o

NOe OF ANI#ALS :&U:Ls 1

Cile - COoLs C COL, D
(X 1225} (£ 10ED) (A diE=z)
N el le.60 1.55
e B 5, .3 12,02 1.64

N 10408 12,04 Cenb
if 5e35 6elu 52



~OsT

E0IATel ASSAY KEPURT SHEET

OATE STARTELS

NOo

1020/1. 0%

CO: POUND: Foo Tl=C D OANISN:
DOSE LEVEL: PGSITIVE uOﬂkaL - [b¥a - 196 #G6/13
— TRELATMENTS IN VIVOs CHA 9 ACUTE
B C
- TOT..o
ANTMAL Bed CFU X TGTa CFu X AUTaNTS A
NUM™E X 1027/C. 540 19z&6/1a0ML
1 57.30 G55 2499,0¢
g 59,.4%% 9.90 3140,00
- 3 38,64 €43 £500,00
4 45,41 TeS7 ET9400
5 G267 Telc 1720400
5 GB, 80 3413 2674400
— 7 baoaa 10.33 Z740.00
o 64439 13,72 £349,00
2] 24,30 1?.72 1431400
o 10 las, 74 £4 472 3003.,0¢0

NOs OF ANIMALS £ausls 1

N o4
NO QUTLTE=R

ST 2

Tl e Is%  EGF

wALL 2agf <EnAMCE
~RYSRA NS - LYSAE ADFTSE CAL LT
A = i icy &1 13#7%
FE/L i FaF
A fcf scfuACE

ROGH A Ty LA aoif-xSs  C T = 1
sF 10 &F 07317 <5,

CoLe C
(K 10£6)
2293,5.
cebl.0:
3140400

079005

sDDRESS

91024

20DrESS
00lie4

SALMGHLLs G-t

Vo31ls lu7.

™

AUT T ON
F £ (C.B)

A loo—-3

261,57
317,17
308,59
115,17
241,953
328,76
2-3,88
219,19
133,53
1e=,%6

Cihie D
(X 1Gi=2)
239.43
272.43
IBE 459

11517



CO-PC N3t FDa
LUSE LEVEL:

TREATMENT: I

ANTHAL
NUH - Z R

WY

O 0~ NN

MO
TOTaL CFU QUT

NO OUTLIE=3

ﬁc»u.w

OF ENIbalS

0%

O N L

HIGH ~

cru X
162776,

L]
a
3
[

Tl

VIVUO,

SN

T

CEDIATED ASSALY

230g me/s -G

7\.10
T2.7:
4715
52,49
ST

SRLLLS

o -
DF HenGo

.
[

ACUTE

2]

T'Jf}.‘ \.r'U }(

M 10:6/1. G
9.&7

Q455

1307":‘"
G
l1le68
12,12

TeS-
10,40
FC}‘Q{DYJ.

cetlal s i

COLw -

(4 lu,J)
1k-"¢f~7
5,75
13474
-7092

REPUKRT SrEET

OHGANISH;

SATE ~TARTESS

C
TUTAL NU.
MUTANTS K
10207100k

15400
$e00
5,00
5400

106400

18400

11,00

15,00

12,00

ColL. C
(A 10E0)
11.11
13400
184,00

Se0i

“wt 3l

SALMON:LLA G=26

D
AUT AT  ON
Fog

A log=8

1.32
29U
3"
.51
e 36

1.49

1.39

1,44

1'2"3"

COL. D

{A lugE==)

l..8
1,16
1.52
e 36

1274

{CB)

63



/ ) HOST
CC-POLUNDY FDn 71=3
DCSE LEVEL: LD= - 2500 MG/ 06
TREATMENT: IN VIVOs 074 s SUBACUTE
— - -
3
AMTHAL Rag CTu K TOTAL CFU X
NUMZ 3 10E7/0, Mo 1086/14 G4l
- 1 57,50 945y
2 33,1 “ed3
3 39,0 [P
- 4 55,3 s e22
‘ BUa29 Be37
& 3 CH] lug.zu
— 7 54510 Seli:
8 ;5:9” &.15
9 5‘?.2!5 "';."3
o~ NOo OF GNIMALS ~wUr0S :
TOTal. CFU QUT OF RanGE EaUuis
-~ COL
(£ 1a=Za)
':-?'.'_.»:;‘N Ugjl
— SRR C 385

"""‘ 10.20
IN 6.3:.

® SUMM: RY WITH OUT

~- CulL,

(x lo=:)
e

< g 3eb2

SN 13,20

vy
[

T N e ARapy. BT e mens ot g« f e — e o eee; e o o o o

CIN 6633

COIATED ASSAY REPURT SHEET

CHGANISM;

OATE STASTEDS

c
TUT-. 00
MUTENTS K
1Uz0/1,40m

11.00
9400
13,009
15,00
1700
13,00
Te 00U
5090
3e00

CoL. C
(X 10EG)
11,02
16,064
19.00
3e0d

coL, C
(X 10£v)
1’-',.5.0‘:]
14409
17,00
3404

SALMON-LLY G256

L IERS REMUVED

E)

MUTT - ON
Fitte 1 C/B)

A liz-%

lel-
l.42
2,84
lea
a1 7
.61
¢33

CCil.e D
(X 10E~)
1,34
2.53
2485

33

COl.e D
(X 1o7=t)
1.15
1,73

« 03

e33

64



COMPOUND: FD.:

ANIMAL R
NUMBER

OVE~NO U P W=

[

TOTAL

NO. OF ANIMALS EQU-LS

MEAN C/MEAN B

NO OUTLIERS

HOST .EDIATED ASSAY REPURT SHEET

Tl=6"

AW CFU X
10E5/71 . 0000

1463.00
"349,00
1071.,00
1199000
608,00

500,00
1205,00
T616,00

991:‘3;}

725,40

-
p—4

DOSE LEVEL: NEGATIVE CONTROUL = SiLINE

TREATMENT: IN VIVOs ORals ACUTE

B
ToT:i, CFU
SCAEEMED X
106571, 0L

1446
leu?
lezi
el
¢S50
1,21
XY
v 59
.72

B.03

0XGANISH: SACCHARD: yCES Db

DATE STARTEC:

c

TCT
RECC 8TNANTS

/;.Cﬂ&.

3.00
Sa00
2+00
11.00
11.00
5900
6.00
5000
Bell
R

?7&00

CCLe C
(2 10£0)
1,73
8400
11,00
3e00

<ECGHE - CFU
SCHEENED &
102w~z

2e 1D
22,92
7.*1'7
Sel7
;E:UQ
900
4’3")6
14,61
809ﬁ
12,41

Cli.e D
{X 133*5)
1:,87

2'3 . 8!’
22, 2

?035

65



HOST EDIATEDL ASSAY REPORT SHEET
COPOUNDE FD2 7:=5- ORGANIS:§ SACCHARO. JCES Dne
DOSE LEVEL: POSITIVE _OKTHOL = EwS = 35 ME/ & Iee
TREATMENT: IN VIVGs OhA s ACUTE OATE Lr,éIA.’:;’IE’.Z'f HAY 2e 974
= Cc o
T4T .0 C?‘U TGT HECOMRB - CFU
ANTIMAL RAW CFu X SCREEMNED X RECO-BINLNTS SCHREENED "4
NUMEES; 10E5/1, GML 1025/1, 0L /1, G 1gE-¢
1 1055, 00 1a06 166400 156,75
2 1516,0¢ l.52 177,00 116,7-
3 1138,00 . 1.14 146,00 163,44
4 558,40 1 158400 336,92
5 856,00 .86 197,00 235414
6 1174:00 1.17 2@7:00 1?:;32
7 1171, 00 1,17 184400 157,13
8 1185,0¢ l.19 200400 168,35
9 525400 052 !?5-00 C55.3§
TOTAL 9,49 1700,00
NOo OF ANIMALS 7 U/LS
TOTAL SCREENED ouT OF R.th Eaual
MEAN C/MEAN B = 179.23
COLQ COL, g COL. D
, (X 16e=) (X 100y (A 105=w)
SEAN 1, 3 186,89 193,57
& GT e b 41,400 22 015
S 1o52 207400 335,92
¥IM 506 !._6§00r1 11607’)
# SUMMLRY WITH OUTL IERS REMOVEG
MEAN C/MEAN B = Lo e 37
CUL- FOL'Q 9 COL. D
(X 1oz (x 10€D) (X 10E=5)
MEAN 1. 12 189,00 17: 466
FANGE 55y ¢le0v 1lv.01
SAX 10‘32 207003 236.50
1IN 82 165400 116475

66



f 3]

HOST

COMPOUND3 FDA Tl=5"

DOSE LEVEL: HIGH =~ 5000 %G/<6
TREATMENT: IN VIVOs OiAus ACUTE
B
TaT L CFU
ANIMAL RAW CFU X 3C3E§ﬁEb X
NUMGER 10E5/1.0M0L 1025/1e 0L
1 1541,00 1,54
2 1513,00 1,51
3 1541.00 1454
4 1455,00 le46
5 1137,00 l.14
6 1064,00 1,06
7 1340.00 1.34
8 1587,50 1e5%
9 1625,00 1.63
TOTAL 12,0
NO, OF ANIMALS £Q. LS
TOTAL SCREENED OUT OF RAMGE EQUALS
MEAN C/MEAM B = SR
COL.
- (X 1eEE)
HEAN 1.42
FIRMGT e 50
X 1,63
SIN le0o

NO OUTLIERS

“EDIATED ASSAY REPURT SHEET

QRGAN ! Said

[
R~
y -
i
(4]
) =i
»
) ~—d
t_'_n
~/

TQT.

PECO BIN NTS

/1 0ML

18,00
12,00
12400
11400
1 .00
9,00
12400
5¢00-
Yol

103,00

COLe C
(X 10£0)
11,44
12600
luoO‘
woOO

SACCHARO . ;CES Dwa

£COMB . CFU
§Cnttht0 X
1U-,

11,68
Tev3
Telv
756

16,455
Baad
8‘9{)
506
Beb%

CllL. O

A L0E=B)

BelT
646+
]‘-135'8

Selian

67



Ve A0ST  £eIATEC ASSaY REPURT 3nEET

CO-FOUNDS FD4 71-8 ' URGANISH : SACCHARD ¥CES D3
DOSE LEVEL: NEGATIVE CONTAHOL = Siiluc

TREATMENT: IM VIVOs Oréi e SUBACUTE OATE STARTED: =AY 3, 1974

i

g c ‘ D

TnTai. Cru TaTal ~ECmB A CFU

ANTIMAL 2a . CFYU XA SCREENED X RECO. BINLNTS SCREENED X
NUMTZR 102571« Uil 10c2/140mi T/l 0ML 1~

4""4."}0 .4‘_‘; . 15.00 \30.99

:‘.9‘3.;0 .?‘} H.OO 3;95
631,00 «H3 8«00 12453
4381400 o 40 15,00 31,19

43T 60U o4& 11,00 25,17
175,50 1,75 15,00 8,67
652,00 W65 13,00 12,%4

éi‘"‘.&}g .6:1"- 1100(:' . 169?9

“Dow 0O U LY

Yot

TOT AL 7416 115,00
NO. OF ANIMALS Z0UALS 1.

AEAN C/MEAN B

lat;i

CCiLe ° COL» c CQL. D
(X 1us5 (X 10£0) (X 178..5)
EAN Y 11.5. 18,76
:'%;L"‘?G:‘._ 1.32 7‘00 22.‘;9
A K 1,75 15400 3l.19
T ohe Be00 Bebd0

]

NO O0UTL

-
~

)
v

STopP
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/ HOST MEDIATED ASSAY REPORT SHEET

COMPOUND: FDA 71-50

— .
DOSE LEVEL: POSITIVE CONTRUL =-EMS = 350 MG/KG leMe
— TREATMENT: IN VIVOs OKALs ACUTE ODATE STARTeED:
A B c
TOTAL CFU TuTAL
ANIMAL RAW CFU X SCREENED X RECUOMBINANTS
NUMREK 10ES/1.0ML 10ES/1.0ML " /1.0ML
1 1056.,00 l1.06 73.00
2 579.00 58 52.00
3 646,00 65 74,00
4 431.00 «43 44400
5 993.00 « 99 54.00
6 655.00 65 67.00
7 1050.00 1.05 66,00
8 945,00 94 73400
9 805,00 80 93,00
TOTAL T.16 596,00
"NO. OF ANIMALS EQUALS 9
NO. OF CONTAMINATED EQUALS |
MEAN C/MEAN B = 33.24
ClULe 8 COL. C
. (x lues) (X 10E0)
tEAN 80 66,22
RANGE 62 49,00
MA X 1.06 93,00
S T MIN 43 44,00
NO OQUTLIERS o -
~STOP
SRUTS: .6
LSWITCH IN3:KSlo
SAL
—

OHGANISM: SACCHAROMYLES D-J3

MAY 3. 1974

D
RECOMB/CFU
SCREENED X

10e-5

69.13
89.51
114455
102.09
b4.38
102.29
62.86
77.25
115.53

CoL. D
(X 10£-5)
87.54
61.15
115.53
54438



e HOST MEDIATED ASSAY KEPORT SHEET
COMPOUND: FDA T71-50 ORGANISM: SACCHAKOMYLES D~3
F
DOSE LEVEL: LD5 = 2500 MG/KG
- TREATMENT: IN VIVOs UKALSs SUBACUTE DATE STARTED: MAY 3. 1974
Iy B ' C D
~ TOTAL CFU TOTAL KECOMB/CFU
- ANIMAL RAwW CFU X SCREENEU X  RECUMBINANTS SCREENED X
NUMBER 10£5/1.0ML 100571, UML /1.0ML 10E-5
i : .
1 1165.,00 117 12.00 10630
2 317.00 « 32 " 7.00 22.08
3 759,00 76 8400 10.54
- 4 695.00 69 7.00 10,07
6 544,00 YA 11.00 20.22
-~ 7 1221.00 l.22 14600 11647
8 550,00 55 ' 9.006 16.36
9 930,00 «93 2.00 2.15
’-/—xx TOTAL . 6et7 78400
NO. OF ANIMALS EQUALS 9
o~ TUTAL SCREENED UUT OF RANGE EQUALS 1
MEAN C/MEAN B = 12.05
COL. 8 " COL. C CoL. D
. (x 10E%) (X 10E0) (X 10E-5)
‘ RANGE .93 12.00 25,15
- SRR A : _ :
*OSUMMAKY WITH OUILIERS KEMOVED
' MEAN C/MEAN B = 13.71
P b E CoL. 8~ COL. € CoL. D
, ' (X 10E%) (X 10EW) (X 10E-5)
MEAN - 69 9,50 16.04
RANGE 93 740U 17.23
—~ MA X le22 14,00 : 27.30

MIN 29 700 10.07

ST
@’ e



5. Cytogeﬁetics - Test 1
a.  Inyivo

(1)~ The negative control group cells con-
tained no aberrations. The compound produced no aberrations except for one
cell containing a break in the 6-hour sample of the intermediate dose level.
The ‘expected severe chromosomal damage was observed in the positive control
group. The mitotic indices were within normal limits.

(2) The negative control group and the low
level test group contained no aberrations. The intermediate level contained
one cell with a rgunion and one cell that.was_polyploid and the_LD5 level
contained three cells with breaks and one fragment. These are considered

to be within normal Tlimits of the historical negative controls.

b. In vitro

The negative controls contained two cells with
bridges one of which contained an acentric fragment. The test compound was
negative except for one cell which contained a bridge at the high dosage level.

The positive controls were within normal limits.

EB BIONETICS
Litton

71



[B BIONETICS
Litton

' CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
COMPOUND FDA 71-50
ADIPIC ACID
TEST 1
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6. Cytogeﬁeticé - Test I1

Compound FDA 71-50, Adipic Acid, was administered to
twenty male rats, with an average body weight of 350 grams, at a single
acute high dose of 5000 mg/kg and at a high subacute, five-dose sequence,
of 2500 mg/kg. Metaphase chromosome spreads were prepared from the bone
marrow cells of these animals and scored for chromosomal aberrations.
Neither the variety nor the number of these aberrations differed significantly
from the negative controls; hence, compound FDA 71-50, Adipic Acid, can be

considered non-mutagenic as measured by the cytogenetic test.
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- , CYTOGENETIC SUMMARY SHEETS
CONTRACT FDA 71-268
- COMPOUND FDA 71-50
ADIPIC ACID
""\ TEST 11
—
i
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7. Dominant Lethal Assay - Test I
a. Acute study
Significant decreases in average implantations |

at weeks 1 and 4, and corpora Jutea at weeks 4 and 7 were seen in the inter-

mediate dose level. Significant increases in preimplantation losses were
shown at week 1 for both the low and intermediate dose groups.
b. , Subacuté study
Significant differences between the negative
control and experimental groups were shown in a few instances, but no strbng

indications of change were seen.
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c. . DOMINANT LETHAL ASSAY SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-50
ADIPIC ACID
TEST I

(Through error the computer had been programmed so
that a double rounding off of numbers occurred at
print out. In no way does this alter the statistics
which are calculated on the full unrounded numbers.)
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8. Dominant Lethal Assay - Test II

Compound FDA 71-50, Adipic Acid, was administered to ten
male rats (average body weight of 350 grams) at dosage levels of 5000amg/kg
acute (single dose) and 2500 mg/kg subacute (five doses). Each treated ma]é
rat was mated with two virgin female rats each week for seven (subacute)
or eight (acute) weeks. Two weeks after mating, female rats were sacrificed
and the fertility index, preimplantation loss and lethal effects on the
embryos were determined and compared with those same parameters calculated
from negative (saline-dosed) and positive (0.3 mg/kg TEM-dosed) control
animals. /

The values calculated for those parameters from animals
dosed with compound FDA 71-50, Adipic Acid, did not significantly vary from
those obtained from the negative controls; whereas, TEM caused a significant
preimplantation loss and embryo resorption during the first five weeks.

Comparing these data with the previously obtained values
for dose levels of 375.0 mg/kg (LD5), 37.5 mg/kg (intermediate) and 3.75 mg/kg

(low) revealed no dose-response or time-trend patterns, thus indicating that

compound FDA 71-50, Adipic Acid, does not induce dominant lethal mutations.
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DOMINANT LETHAL ASSAY SUMMARY TABLES
CONTRACT FDA 71-268
COMPOUND FDA 71-50

ADIPIC ACID
TEST 11

(Through error the computer had been programmed so
that a double rounding off of numbers occurred at
print out. In no way does this alter the statistics
which are calculated on the full unrounded numbers.)
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APPENDICES

II. MATERIALS AND METHODS

A. Animal Husbandry

1. Animals (Rats and Mice)
Ten to twelve week old rats (280 to 350 g) and male
mice (25 to 30 g) were fed a commerical 4% fat diet and water ad 1ibitum until
they were put on experiment. Flow Laboratories random-bred, closed colony,
Sprague-Dawley CD strain rats were used in the cytogenetic studies. Flow
Laboratories ICR male mice were employed in the Host-Mediated Assay.
2. Preparation of Diet
A commercial 4% fat diet was fed to all animals. Periodic

tests to verify the absence of coliforms, Salmonella and Pseudomonas sp. were

performed.
3. Husbandry .

Animals were held in quarantine for 4-11 days. Mice
were housed five to a cage and rats one to five to a cage. Animals were
identified by ear punch. Sanitary cages and bedding were used, and changed
two times per week, at which time water containers were cleaned, sanitized
and filled. Once a week, cages were repositioned on racks; racks were re-
positioned'within rooms monthly. Personnel handling animals or working within
animal facilities wore head coverings and face masks, as well as suitable garments.
Individuals with respiratory or other overt infections were excluded from the
animal facilities.

B. Dosage Determination

1. Acute LD50 and LD5 Determination

Since the compounds proposed for testing are included in
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the food additive regulations as "generally recognized as safe" (GRAS), it
was expected that a large number of them would be sufficiently non-toxic

so that determination of é LDgq or a LD5 would be of no practical value. In.
fact, this has been our experience with previous]y tested compounds from
this list. In the case of these relatively non-toxic compounds, attempts
were made to assure that the amounts to be administered would not affect
the animals by means (mechanical, physical, etc.) re]ated-to their bulk
rather than to their toxicity. In the cases of certain compounds where

a L050 or a L05 could not be determined, an exceedingly high concentration;
5 g/kg, was employed and accepted as the L05 level. In cases where the
toxicity was high enough to allow determination of a LDS, the following
protocol was used.

Thirty rats of the strain chosen for studies described
below and of approximately the age and weight specified were assigned at random
to six groups. Each group was then given, using the chosen route of admin-
| istration, one of a series of dosages of the test compound following a log-
arithmic dosage scheme. The series of dosages were derived from a considera-
tion of whatever toxicity information was available for the particular test
compound. The objective in selecting dosages was to choose values which would
cause morté]ities between 10% and 90%.

When information was inadequate to derive a suitable series
of dosages, five rats were used to identify the proper range. FEach of these
was given one of a widely spaced (differing by 10X) series of doses. This
was confidently expected to suffice for def}vation of the series of dosages

to be used in the LD50 determination.
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The mortalities observed when the series of dosages were
given to the 30 rats were then subjected to a probit analysis and calculation
of LDSO’ LDS, slope and confidence limits by the method of Litchfie]d;and ]
Wilcoxon. The highest dose level used was either a finite LD5 or 5000 mg/kg.
The intermediate level used was either 1/10 of the finite LD5 or 2500 mg/kg.
The Tow level used was either 1/100 of the finite LD5 or 30 mg/kg.

2. Subacute Studies

Subacute doses were identical to those used in the acute
studies. Each subacute study animal was given the acute dosage once a day
for each of five consecutive days (24 houfs apart).

C. Mutagenicity Testing Protocols

1. Host-Mediated Assay

Flow Laboratories ICR random-bred male mice were used in
this study. In the acute and subacute studies ten animals, 25-30 g each, were
employed at each dose level. Solvent and positive controls were run at all
times. The positive control (dimethyl nitrosamine) was run by the acute
system only at a dose of 100 mg/kg for Salmonella. For yeast, ethyl methane
sulfonate (EMS) intramuscularly injected at a dose of 350 mg/kg was used.
The solvents used and the toxicity data are presented in the Results and
Discussidn Section of the report.

The indicator organisms used in this study were: (1)

two histidine auxotrophs (his G-46, TA-1530) of Salmonella typhimurium, and

(2) a diploid strain (D-3) of Saccharomyces cerevisiae. The induction of
reverse mutation was determined with the Salmonella; mitotic recombination
was determined with yeast. Chemicals were evaluated directly by in vitro

bacterial and yeast studies prior to, or concurrent with, the studies in
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mice. Only animals on the subacute studies were not fed the evening prior to
compound administration. The Salmonella were carried in tryptone yeast

extract gel, transferred weekly. They were transferred to tryptone yeast

»

extract broth 48 hours before use: they were transferred a second time

from broth to broth 24 hours prior to use, and again 8 hours before use.

The mouse inoculum was prepared by transferring 4 ml of the 8-hour broth
culture to 50 ml broth bottles which had been prewarmed at 37°C. Exponential
log-phase organisms were inoculated intraperitoneally into the mice approxi-
mately 2-1/2 hours later when the appropriate density indicating 3.0 x 108

cells/ml was reached. The Saccharomyces was carried in yeast complete agar.

The inoculum was prepared by harvesting the organisms from the surface of

the plates with sterile saline. The cells were washed three times with sterile
saline and suspended in a concentration of 5.0 x 108 cells/ml. Two ml of

the suspension was inoculated into each mouse intraperitoneally. Total

plate counts on Salmonella were on tryptone yeast extract and for Saccharomyces

on yeasi complete medium.
a. Acute study
Three dosage levels (usage, intermediate [determined
as discussed previously], and LDs) were administered orally by intubation to
ten mice. Positive controls and negative vehicle controls were included in
each study. All animals received 2 ml of the indicator organism intraperitonea11y.

8

Each ml contained 3.0 x 10~ cells for Salmonella and 5.0 x 108 cells for

Saccharomyces. Three hours later, each animal was killed and 2 ml of sterile

saline was introduced intraperitoneally. As much fluid as possible was then
aseptically removed from the peritoneal cavity. Dilution blanks for bacteria

containing 4.5 ml of serile saline were prepared in advance. Tenfold serial

[B BIONETICS



dilutions were made of each peritoneal exudate (0.5 ml exudate + 4.5 ml saline)
yielding a concentration series from 100 (undiluted peritoneal exudate) through

10'7. For enumeration of total bacterial counts, the 10-6

and 1077 dilutions
were plated on tryptone yeast extract agar, 3 plates/sample, 0.2 ml sample/ -
plate. Each sample was spread over the surface of the plate using a bent glass
rod immersed in 95% ethanol and flamed just prior to use. In plating for the
total mutant counts on minimal agar, the 100 dilution was used, 0.2 ml being
plated on each of 5 p]atés. The plating procedure was identical to that
followed for the tryptone yeast extract agar plates. A]]Ab1ates were incubated
at 37°C, tryptone yeast extract agar p]ate§ for 18 hours and minimal agar plates
for 40 hours. For.yeast mitotic recombination, dilution blanks containing 4.5
ml of sterile saline were prepared in advance. Tenfold serial dilutions were
made of each sample yielding a series from 100 to 10'5. Samples of 0.1 ml of

5, 10“4, and 1073 dilutions were removed and plated on complete medium

5

the 10°
(10 plates each). A1l plates were incubated at 30°C for 40 hours. The 10~

4 and 1073

dilutions were used to determine total populations and the 10~ plates
were examined after an additional 40 hours at 4°C for red sectors indicating
a mutation. Bacterial scoring was calculated as follows:

Total mutants on 5 plates x appropriate exponent =
CFU/m1 (CFU is Colony Forming Units) of sample plated CFU/ml x one/dilution
factor (100 - 10"7) = CFU/m1 in undiluted exudate. The mutation frequency (MF)

calculated for each sample was:

MF = total mutant cells
total population

(MFt/MFc = 1.00 ;or
- MF of experimental sample control sample
MFt/MFc MF of control sample .
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Yeast mitotic recombinants (presumptive ade 2,
his 8 homozygotes) were seen as red colonies or as red sectors on a normally
white yeast colony. The plates (from 1074 and 1073 dilutions) were scanned
under the 10X lens of a dissecting scope to enumerate the red co]oniesuand
sectors. Population determinations were made from the 10'5 dilution plates.

A recombinant frequency (RF) was calculated:

RF = total recombinants counted
total number colonies screened

b. Subacute study
Similar groups of animé]s at each dose level re;
ceived five oral doses of the test compound 24 hours apart. Within 30 minutes
after the last dosing, the animals were inoculated with the test organism and
handled in the same fashion as those in the acute study.
C. In vitro study
Cultures of S. typhimurium histidine auxotrophs
(G-46 and TA-1530) were plated on appropriate media. The test compound was then
added to the plate, either in the form of a microdrop of solution (0.01 to 0.25
ml) applied to a swall filter paper disc resting on the agar or a small crystal
applied directly to the agar. Tenfold serial dilutions of the culture were
employed énd plated so as not to miss the optimum cell density for mutant growth.

Mutant colonies were observed and scored. Strain D-3 Saccharomyces cells at

proper dilutions were shaken with the test compound, diluted, and plated at

50% survival level or above (see HMA Supplementary Materials and Methods). Red
sectors were then scored and the frequency‘;alculated after suitable incubation.
Negative and positive controls were run concurrently. The positive control was

EMS for Salmonella and Saccharomyces. The in vitro Salmonella tests were reported
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as (+) or (-) or questionable; the in vitro Saccharomyces tests were reported
5

as sample concentrations, percent survival, and recombinants/10” survivors.

For the Saccharomyces a 50% survival level, e.g., an arbitrary 5.0% w/v test

o

-

level, was used when no LD50 was determinable.
2. Cytogenetic Studies
a. ° In vivo study
Ten to twelve week old, male, albino rats obtained
from a closed colony (random-bred) were used. A total of 59 animals in the
acute study and 18 animals in the subacute study was used, as illustrated iin

the following protocol.

Number of Animals Used

Acute Study

Treatment Time Killed After Administration
6 Hours 24 Hours 48 Hours
High Level 5 5 5
Intermediate Level 5 5 5
Low Level 5. 5 5
Positive Control 0 0 5
Negative Control 3 3 3

Subacute Study

Five doses 24 hours apart; animals killed 6 hours after last dose.

Treatment Killed After Administration
High Level 5
Intermediate Level 5
Low Level 5
Negative Control 3

A1l animals were dosed by gastric intubation.
Four hours after the last compound administration,

and two hours prior to killing, each animal was given 4 mg/kg of colcemid intra-
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peritoneally in order to arrest the bone marrow cells in C-mitosis. Animals
were killed by using COZ’ and the adhering muscle and epiphysis of one femur
were removed. The marrow "plug" was removed with a tuberculin syringe gnd

an 18 gauge needle, aspirated into 5 ml of Hanks' balanced salt solution (BSS}
in a test tube and capped. The specimens were centrifuged at 1,500 RPM in a
table-top centrifuge for 5 minutes, decanted, and 2 ml of hypotonic 0.5% KCl
solution was added with gentle agitation to resuspended the cells. The speci-
mens were then placed in a 37°C water bath for 20 minutes in order to swell
the cells. Following centrifugation for 5 minutes at 1,500 RPM, the super-
natant was decanted and 2 ml of fixative (3:5 absolute methanol:glacial acetic
acid) was added. Tﬁe cells were resuspended in the fixative with gentle
agitation, capped, and placed at 4°C for 30 minutes. The specimens were

again centrifuged, decanted, 2 ml of prebared fixative was added, and the
cells were resuspended and placed at 4°C overnight.

The following day the specimens were again centri-
fuged, decanted and 0.3 - 0.6 ml of freshly prepared fixative was added to
obtain a suitable density. The cells were resuspended and 2 - 3 drops of the
suspension were allowed to drop onto a clean, dry slide held at 15° from the
horizontal. As the suspension flowed to the edge.of the slide, it was ignited
by an a]coho] burner and allowed to flame. Following ignition, the s]ideé were
allowed to dry at room temperature overnight. Duplicate slides were prepared.
The slides were stained using a 5% Giemsa solution (Giemsa buffer pH 7.2) for
20 minutes, rinsed in acetone, 1:1 acetone:xylene, and placed in fresh xylene
for 30 minutes. The slides were then mountéd using Permount (Fisher Scientific)
and 24 x 50 mm coverglasses. The coverglasses were selected to be 0.17 mm

+ 0.005 mm in thickness by use of a coverglass micrometer. The pfeparations
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were examined using Leitz Ortholux I & II microscopes with brightfield optics
and xenon light sources. These specimens were scanned with IOX and 24X objec-
tives and suitable metaphase spreads that were countable were then examiged
critically using 40X, 63X or 100X oil immersion flatfield apochromatic objec-
tives. Oculars were either 12X or 16X widefield periplanatics and the tube
magnification either 1X or 1.25X. The filters used were either a didymium
(BG20) or a Schott IL570 mp interference filter.

The chromosomes of each cell wefe counted and only
diploid cells were analyzed. They were scored for chromatid gaps and breaks;
chromosome gaps and breaks, reunions, cells with greater than ten aberrations;
polyploidy, pulverization, and any other chromosomal aberrations which were
observed. They were recorded on the currently used forms and expressed as
percentages on the summary sheets. Fifty metaphase spreads were scored per
animal. Mitotic indices were obtained by counting at least 500 cells and
the ratio of the number of cells in mitosis/the number of cells observed was
expressed as the mitotic index.

Positive controls in the acute study consisted of
animals which had been given the known mutagen Triethylene Melamine (TEM) admin-
istered intraperitoneally at a level of 0.30 mg/kg. Negative controls on the
acute and sﬁbacute studies consisted of the vehicle in which the compound was
administered. The dosage levels, solvents and toxicity data are included in
the Results and Discussion Section of the report.

b. In vitro study
Human embryonic Thng cultures (WI-38) which were

negative for adventitious agents (viruses, mycoplasma) which may interfere
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were used. These cells were employed at passage level 19. The cells had

been transferred using 0.025% trypsin and planted in 32 oz. prescription
bottles containing 40 ml of tissue culture medium. When growth was aperoxi-
mately 95% confluent the cells were Femoved from the glass using trypsin, .
centrifuged, and frozen in tissue culture medium containing dimethyl sulfoxide
(DMSO). Cells were frozen in vials in the vapor phase of liquid nitrogen at

a concentration of 2 x 106 cells/ml. When needed, the vials were removed from
1iquid nitrogen, quick-thawed in a 37°C water bath, washed free of DMSO, sus-
pended in tissue culture medium (minimal essential medium [MEM] plus 1%
glutamine, 200 units/ml of penicillin and ZOO ug/ml of streptomycin and

15% fetal calf serdm) and planted in milk dilution bottles at a concentra-
tion of 5 x 105 cells/ml. The test compound was added at three dose levels
using three bottles for each level, 24 hours after planting. The dose levels
required a preliminary determination of a tissue culture toxicity. This was
accomplished by adding logarithmic doses of the compound in saline to a series

5 cells/ml which were almost confluent. The cells

of tubes containing 5 x 10
were examined at 24, 48, and 72 hours. Any cytopathic effect (CPE) or inhibi-
tion of mitoses was scored as toxicity. Five more closely spaced dose levels
were employed within the two logarithmic dosages, the higher of which showed
toxicity dnd the Tower no effect. The solvents used and the range finding
data are presented in the toxicity data report under Results and Discussion.
The dose level below the lowest toxic level was employed as the high level.

Logarithmic dose levels were employed for the medium and low levels.

Cells were incubated at 37°C and examined twice

daily to determine when an adequate number of mitoses were present. Cells were

harvested by shaking when sufficient mitoses were observed, usuai]y 24 - 48
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hours after planting, centrifdged, and fixed in abéo]ute methanol:glacial
acetic acid (3:1) for 30 minutes.

The specimens were centrifuged, decanted, gpd
suspended in acetic acid-orcein stain (2.0%) and a drop of suspension placed
on a clean dry slide. Selected coverglasses 0.17 mm in thickness were placed
on the suspension and the excess stain gently expressed from the slide. The
coverglasses were sealed with clear nail polish and examined immediately.

The microscopes, objectives, oculars, filters
and 1ight sources were enumerated under the metaphase description. Positive
controls used were TEM (at a concentration bf 0.1 mcg/ml dissolved in saline)
and negative contrd]s which consisted of the vehicle in which the test compound
was dissolved, which was 0.85% saline. Data were reported on forms currently
used and expressed as percentages on the anaphase summary sheets.

3. Dominant Lethal Assay

In this test, male and female random bred rats from a
closed colony were employed. These animals were 10-12 weeks old at the time
of use. Ten male rats were assigned to each of 5 groups; 3 dose levels selected
as described above, a positive control (triethylene melamine) (TEM) and a
negative control (solvent only). The positive control was administered intra-
peritonea]iy. Administration of the test compound was orally by intubation
in both the acute study (1 dose) and in the subacute study (1 dose per day
for 5 days). Following treatment, the males were sequentially mated to 2
females per week for 8 weeks (7 weeks in the subacute study). Two virgin
female rats were housed with’a male for 5 déys (Monday through Friday). These
two females were removed and housed in a cage until killed. The male was

rested on Saturday and Sunday and two new females introduced to fhe cage on
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Monday. It has been our experience that conception has taken place in more
than 90% of the females by Friday and that the two day rest is beneficial to
the male as regards subsequent weekly matings. Females were killed usiDg CO2
at 14 days after separating from the male, and at necropsy the uterus was .
examined for deciduomata (early deaths), late fetal deaths and total implanta-
tions.

Sufficient animals were provided in our experimental
design to accommodate for any reduction in the number of conceptions. Each
male was mated with two females per week, and this provided for an adequate:
number of implantations per group per week (200 minimum) for negative controls,
even if there was a fourfold reduction in fertility of implantations. Results
were analyzed according to the statistical procedures described in Supplementary

Materials and Methods. Corpora lutea, early fetal deaths, late fetal deaths

and total implantations per uterine horn were recorded on the raw data sheets,
which are submitted separately.

D. Supplementary Materials and Methods

1. Host-Mediated Assay In Vitro and Formulae
. a. Bacterial in vitro plate tests
This method has been published by Ames: The Detec-

tion of Chémica] Mutagens with Enteric Bacteria, in Chemical Mutagens; Prin-

ciples and Methods for Their Detection, Vol. 1, Chapter 9, pp. 267-282, A.

Hollaender, Editor, Plenum Press, New York (1971).

b. In vitro for mitotic recombination

(1) Strain D-3 was grown to stationary phase
on complete medium agar plates at 30°C (3-4 days). Cells were rinsed from the

plates and washed twice in saline and cell concentration determined spectro-
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~~~ photometrically. (A standard curve previously determined for colony forming

units versus % transmittance at 545 mu was easily used.)

-
| (2) - Cells from the concentration suspegsion
~ were diluted appropriately into 0.067 M Phosphate buffer pH 7.2 to provide
5 x 107 cells/ml in a total of 25 ml.
8 (3) The test chemical was first tested for
- 4 hours at 30°C, with shaking, at concentrations which permitted determination
of the 50% survival level. Then, if not included in the first experiment, the
' compound was tested again only at the 50% survival level. If 50% survival level
could not be determined, the arbitrary tesfqlevel of 5% w/v was used.
- . (4) Following treatment, cells were diluted and
- plated on complete agar medium for determination of total population and red
sectors. Total surviving population was conveniently measured on plates of
- 10'4 and 10'5 dilutions using 0.2 ml per plate (5 plates), and sectors deter-
mined on plates of 1073 and 1074 dilutions using 0.2 ml per plate (5 plates).
- Plates were incubated for 2 days at 30°C followed by a holding period of 2 days
— at 4°C to promote color development with 1imited enlargement of the colonies.
Red sectors were scored by systematically scanning the plates with a dissecting
-~ microscope at 10X magnification.
| (5) The frequency of red sectors can then be
- calculated and may be expressed conveniently as sectors per 105 survivors for
. comparison with untreated controls.
(6) Ethyl Methane Sulfonate (EMS) was employed
-~ as the positive control in both jg_yi;rg_sygtems.
c. Minimal medium (bacteria):
"/’_\\ Spizizen's Minimal Medium:
—-
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4X Salt Solution:

(NH,) SO, 8.0 gm

K,HPO, 56.0 gm .
KHZPO4 24.0 gm

Na Cjtrate 4.0 gm

Mg SO4 0.8 gm

Biotin 0.004 gm

H20 gs to 1 liter

Sterilize by autoc]av1ng
(121°¢/15 min.)

Medium:

4X Salt Solution 2250 ml

5.0% Glucose (sterile) :100 m1 (If histidine is added
at concentration of 30
mg/1iter, this becomes
a complete bacterial
medium.)

1.5% Bacto-agar 1650 ml
(steri]e)

Complete medium (bacteria):

Bacto-Tryptone 1.0 gm
Yeast-Extract - 0.5 gm
Bacto-Agar 2.0 gm
Distilled H,0 100.0 ml

Sterilize by autoclaving (121°C for 15 minutes).

Complete medium (yeast):

KH,PO, ' . 1.5 gm
MgSO4 0.5 gm
(NH4)2504 4.5 gm
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Peptone 3.5 gm

Yeast-Extract 5.0 gm
Glucose 20.0 gm i
Agar 20.0 gm "
Distilled H,0 1000.0 ml

Sterilize by autoclaving (121°C for 15 minutes).
2. Cytogenetics In Vitro Preparation of Anaphase Chromosomes

(from Nichols, 1970)

"Anaphase preparations may be made by several methods. One

convenient approach is to grow cells directiy on coverslips in petri dishes.
With human fibrob]aﬁts 400,000 cells added to a 22 x 44 mm coverslip in a 50

mm petri dish grown in a 5% CO2 atmosphere in air has proved very satisfactory.
When adequate numbers of mitoses are visualized directly utilizing an inverted
microscope (usually 48 to 92 hours after planting) the coverslip is transferred
to absolute ethanol for 15 minutes for fixation. They are then stained with
any one of a number of suitable stains (Fuelgen, May-Grunwald-Giemse, orcein)
and attached to a slide with mounting media for evaluation. Anaphase prepara-
tions may also be prepared on cells grown in suspension or cells from a mono-
layer that have been put into suspension. In this instance the cells are
centrifuged and fixed with the squash fixative. They are then suspended in

the stain and a drop of the suspension put on the slide and covered with a
coverslip. However, in this case, only the excess stain is gently expressed
from under the coverslip and no squashing is carried out. In anaphase prepara-
tions no pretreatment with colchicine or hybotonic expansion is used and no
technique for spreading the cells is used, so that the spindle and normal re-

lationships of the chromosomes are not disturbed."
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3. Statistical Analyses of Dominant Lethal Studies
The following statistical analyses were employed as a
‘means of apnalyzing the results of the dominant lethal studies.
a. The fertility index
The number of pregnant females/number of mated
females with the chi-square was used to compare each treatment to the control.
Armitage's trend was used for linear proportions to test whether the fertility
index was linearly related to arithmetic or log dose.
b. Total number of implantations
The t-test was used to determine significant
differences between average number of implantations per pregnant female for
each treatment compared to the control. Regression techniques were used to deter-
mine whether the average number of implantations per female was related to
the arithmetic or log dose.

c. Total number of corpora lutea

The t-test was used to determine significant

differences between average number of corpora lutea per pregnant female for

each treatment compared to the control.
d. Preimplantation losses
Preimplantation losses were computed for each female

by subtracting the number of implantations from the number of corpora lutea.

Freeman-Tukey transformation was used on the preimplantation losses for each
- female and then the t-test was used to compare each treatment to control. Re-
gression technique was used to determine whether the average number of pre-

implantation losses per female was related to the arithmetic or log dose.
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e. Dead implants
Dead implants were treated the same as pre-
implantation losses.

f. One or more dead implants . .

The proportion of females with one or more dead
implants was computed, each treatment compared to control by chi-square test and
Armitage's trend used for linear proportions to see if proportions were
linearly related to either arithmetic or log dose. Also, probit regression
analysis was used to determine whether the probit of the proportions was related
to log dose. / .

g. Two or more dead implants

The proportion of females with two or more dead
implants computed was treated same as above (f).

h. Dead implants per total implants

Dead implants per total implants we}e computed for
each female and used Freeman-Tukey arc-sine transformation on data for each
female; then used t-test to compare each treatment to control.

Historical control data was compiled on a continuous basis
as studies were completed. In addition to comparing each treatment to control,
as outlined above, each treatment was compared to a historical control.

In order to take variation between males into account,

a nested model was used. An analysis of across weeks is also provided.

In addition to these tests, the distribution forms of the
various paraheters were tested in order to evaluate the appropriateness of some
of the tests being used. Certain correlations between parameters may exist
and were examined as one step to determine the appropriateness of models. If

necessary, alternate test methods were implemented.
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The results are presented in tabular form with the
addition of historical control information. In addition to these tables,
a written report of all findings is provided. As information became av§ilab1e
from the on-going investigation of these data, it was reported and sugééstioﬁs
included for changes to the methods of analysis. The statistical reports give
the level of significance using both a one-tailed and two-tailed test. Finally,

a summary sheet for each study is provided.
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15.

16.
17.
18.
19.
20.

21.
22.
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mu = micron

mcg = ug = microgram

g = gram

kg = kilogram

ml = milliliter

rpm = revolutions per minute

°C

degrees centigrade

pH = power of the hydrogen ion concentration to the bqse 10
M = molar solution

conc. = concentration

MTD = maximum tolerated dosage = High = L05 if determined

or else exceedingly high dose, such as 5 g/kg

INT = intermediate = medium level
USE = usage level if known = low level
BSS = balanced salt solution

C-metaphase = cells arrested in metaphase, using colchine
or colcemid

LD50 = that dosage which produced 50% mortality in the
group of animals treated

L05 = that dosage which produced 5% mortality in the group

of animals treated

NC = negative control

PC = positive control -

AU = acute usage level (low level)

Al = acute intermediate level (medium level)

AMTD = acute maximum tolerated dose level (LD5 level,

high level)
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- 23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

37.
38.

39.
40.
41.
42.
43.

a4.
45,
46.
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SAU = subacute usage level (Tow level)

SAI = subacute intermediate level {(medium level)

SA L05 = subacute LD5 level (MTD level, high level)
€0, = carbon dioxide .
DMN = Dimethyl nitrosamine

EMS = Ethyl methane sulfonate

TEM = Triethylene melamine

DMSO = Dimethyl sulfoxide

MEM = minimal essential medium (Eagle's)

CPE = cytopathic effect
his = histidine marker

D-3 = mitotic recombinant strain of Saccharomyces

mf = mean mutant frequency

MFt/MFc = mean mutant frequency of the test compound group
compared to mean mutant frequency of the négative control
group

CFU = colony forming ﬁnits

WI-38 = code name for a strain of human embryonic lung
tissue culture cells

Rec x 105 = mitotic recombinants x 10

5
Mean B/A = mean frequency

tot. scr. = total scored

tot. = total

2

X¢ = a test of variation in the data from the computed

regression line - tested in these studies at the 5% level

Aber. aberrations

Frag. = fragment

HMA = host-mediated assay
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